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IL-8 RECEPTOR ANTAGONISTS 

FIELD OF THE INVENTION 

This invention relates to a novel group of phenyl urea compounds, processes for the 
preparation thereof, the use thereof in treating IL-8. GROct. GROp. GROyand NAP-2 
mediated diseases and pharmaceutical compositions for use in such therapy. 

BACKGROUND OF THE INVENTION 

Many different names have been applied to InterIeukin-8 (IL-8). such as neutrophil 
atiractani/aciivauon protein- 1 (NAP- 1 ), monocyte derived neutrophil chemotactic factor 
(MDNCF), neutrophil activating factor (NAF), and T-cell lymphocyte chemotactic factor. 
lmerleukin-8 is a chemoattractani for neutrophils, basophils, and a subset of T-cells. It is 
produced by a majority of nucleated cells including macrophages, fibroblasts, endothelial and 
epithelial cells exposed to TNF, IL- la, IL-ip or LPS. and by neutrophils themselves when 
exposed to LPS or chemotactic factors such as FMLP. M. Baggiolini ct al, J Clin Ihvpqi 
84, 1045 (1989): J. Schroder etal, LJmjnuflol 139, 3474 (1987) and J. Immunol idA 
2223 (1990) : Slrieter. et aJ. ScignCfi-24.^ 1467 (1989) and J Biol Chpm ?64 10621 
(1989); Cassatella et al, J. Immunol I4X 3216 (1992). 

Groa. GROp. GROyand NAP-2 also belong to the chemokinc a family. Like IL-8 
these chemokincs have also been referred to by different names. For instance GROoc. p, y have 
been referred to as MGSAcc. p and y respectively (Melanoma Growth Stimulating Activity), 
see Richmond ct al. J. Cell Physiology 129. 375 (1986) and Chang ct al. J. lmmun.il )4S. 45 1 
(1992). All of the ehemokines of the a-family which possess the ELR motif directly preceding 
the CXC motif bind to the IL-8 B receptor 

IL-8. Groa. GROp. GROyand NAP-2 stimulate a number of functions in vitro. Thc\ 
have all been shown to have chemoattractani properties lor neutrophils, while IL-8 and GROo 
have demonstrated T- lymphocytes, and basophils chcmotacuc activity. In addition IL-X coji 
induce histamine release from basophils from both normal and atopic individuals GRO-ct and 
IL-8 can in addition, induce lyso/omal cn/yme release and respiratory bursi from neutrophils 
ILrK has also been shown to increase the surface expression of Mac- 1 (CD I lb/CD IX) on 
neutrophils without de novo protein synthesis. This may contribute to increased adhesion of 
the neutrophils to vascular endothelial cells. Many known diseases are characterized by 
massive neutrophil infiltration. As IL-8. Groa, GROp. GROyand NAP-2 promote the 
accumulauon and activation of neutrophils, these chemokincs have been implicated in a wide 
range of acute and chronic inflammatory disorders including psoriasis and rheumatoid arthritis. 
Baggiolini ct al. FEBS LffU W7- 97 ( 1992 y. Miller ct al. Crit. Rev Immunol n 1 7 ( 1992 ); 
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rtpp-nh-im m :,1 fr nm Rp v Immunol . 9. 6 1 7 ( 1 99 1) : Scitzetal., J Clin Invest. K7. 463 
(1991): Miller el al.. A m Rpv Rcsp" Pis. 146. 427 (1992); Donnely el a!., Lancet 341 . 643 
(1993). In addition the ELR chemokincs (those containing the amino acids ELR motif jusi 
prior to the CXC motif) have also heen implicated in angiostasis. Stricter et ah Science 258. 
5 1798(1992). 

In vitro. IL-8, Groot, GROP, GROy and NAP-2 induce neutrophil shape change, 
ehemotaxis, granule release, and respiratory hurst, hy hinding to and activating receptors of the 
seven-transmcmbrane. G-protein-linked family, in particular by binding to IL-8 receptors, 
most notably the B-receptor. Thomas et al., J. Biol. Chem. 266. 14839 ( 1991): and Holmes 
10 ct al.. Science 253 . 1278 (1991). The development of non-peptide small molecule antagonists 
for members of this receptor family has precedent- For a review see R. Frei dinger in: 
Progress in Drug Research . Vol. 40, pp. 33-98, Birkhauser Verlag. Basel 1993. Hence, the 
IL-8 receptor represents a promising target for the development of novel ami- inflammatory 
agents. 

15 Two high affinity human IL-8 receptors (77% homology) have been characterized: IL- 

8Ra, which binds only IL-8 with high affinity, and IL-8RP, which has high affinity for IL-8 
as well as for GRO-ot. GROP, GROy and NAP-2. See Holmes et al., supra; Murphy et al.. 
Science 253 . i?sn nqQiv l*e pa al.. J Biol Chem, 267. 16283 (1992): LaRosa el al., L 
Rinl Chem 267 . 25402 (1992): and Gayle el al., J Biol Chem. 268. 7283 (1993). 

20 There remains a need for treatment, in this field, for compounds which are capable of 

binding lo the IL-8 a or P receptor. Therefore, conditions associated with an increase in IL-8 
production (which is responsible for chemotaxis of neutrophil and T-cclls subsets into the 
inflammatory site* would benefit by compounds which arc inhibitors of IL-8 receptor binding 

25 SI 1MMARY OF THR INVENTION 

This invention provides for a method of treating a chemokinc mediated disease, 
wherein the chemokine is one which binds to an IL-8 a or p receptor and which method 
comprises administering an effective amount of a compound of Formula (I) or a 
pharmaceutical I y acceptable salt thereof. In particular the chemokine is IL-8. 
30 This invention also relates to a method of inhibiting the binding of IL-8 to its receptors 

in a mammal in need thereof which comprises administering to said mammal an effective 
amount ol u compound of Formula (I). 

Compounds ol Formula (I) useful in the present invention arc represented by the 

structure: 



35 
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wherein 

X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less; 
5 R] is independent] y selected from hydrogen: halogen: nitro: cyano; halosubsiituied C| - 1<) 
alkyl: C i . jo alkyl: C2-10 alkenyl; Cj. 10 alkoxy; halosubsiituied C \. \q alkoxy: azide; 
S(0)tR4; hydroxy; hydroxy C|-4alkyl; aryl; aryl C 1-4 alkyl: aryloxy: aryl C|-4 alkyloxy: 
heteroaryl: heteroarylalkyl; heterocyclic, heterocyclic C|_4alkyl: heteroaryl C1.4 alkyloxy; 
aryl C2- 10 alkenyl; heteroaryl C2- 10 alkenyl; heterocyclic C2- 10 alkenyl; NR4R5: C2- 10 
10 alkenyl C(0)NR4Rs; C(0)NR4R5; C(O)NR4Rl0; S(0)3H; S(0)3Rg: Ci-io alkyl 

CfO)R n ; C2- 1 0 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2 : 
OC(O) R 1 1 : NR4C(0)R \ \ : or two R 1 moieiies together may form 0-(CH2)sO- or a 5 to 6 
mcmbered unsaturated ring; 
1 is 0, or an integer having a value of I or 2; 
1 5 s is an integer having a value of I to 3; 

R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl, optionally 

substituted aryl, optionally substituted aryl Ci^alkyl, optionally substituted heteroaryl. 
optionally substituted heteroaryl C i^alkyl, heterocyclic, heterocyclic C | .4 alkyl. or R4 
and R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring 
20 which may optionally comprise an additional hetcroatom selected from O/N/S: 

Y is independently selected from hydrogen; halogen: nitro: cyano: halosubsiituied C | - 10 alkyl: 
Ci-io alkyl: C2-10 alkenyl: C|.|o alkoxy: halosubsiituied Ci- 10 alkoxy: azide: SfO)|Ra: 
hydroxy: hydroxyCi-4alkyl: aryl: aryl C|-4 alkyl: aryloxy; arylCj-4 alkyloxy: heteroaryl: 
hctcroarylalkyl: heteroaryl C 1-4 alkyloxy; heterocyclic, heterocyclic C 1 -4alkyl: aryl C2- 10 
25 alkenyl; heteroaryl C2- 10 alkenyl: heterocyclic C2- 1 0 alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(O)NR4R|0: S(C»3H: S(0)3Rs: C|.|o alkyl 00)Ri t : 
C2- 1 0 alkenyl C(0)R 1 1 : C2- 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 ; C(0)OR 12: OC(O) R 1 1 : 
NRaC(0)R j 1 : or two Y moieties together may form CKCH2\sO- or a 5 to 6 membcrcd 
unsaturated ring: 
30 n is an integer having a value of 1 10 3: 
m is an iniegcr having a value of 1 10 3: 
Rs is hydrogen or C 1.4 alkyl: 
R 10 is Ci-io alkyl C(0)2R8: 
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Rl I is hydrogen. C 1.4 alkyl, optionally substituted aryl. optionally subsututcd aryl C | -4alkyi. 
optionally substituted heteroaryl. optionally subsuiuted heieroary]Ci.4alky]. optionally 
substituted heterocyclic, or optionally substituted heicroeyclicC]-4alkyl; 

R 12 is hydrogen. Ci - jo alkyl, optionally substituted aryl or optionally substituted arylalkyl. 

or a pharmaceutical^ acceptably salt thereof. 

Another aspect of the present invention is to a method of treating a chemokinc mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or P receptor and which 
method comprises administering an effective amount of a compound of Formula (II) or a 
pharmaceuiicaJly acceptable salt thereof, as defined herein. 

This invention also relates to a method of inhibiting the binding of IL-8 to its receptors 
in a mammal in need thereof which comprises administering to said mammal an effective 
amount of a compound of Formula (II), as defined herein. 

This invention also relates to the novel compounds of Formula (II). or a 
pharmaceutical^ acceptable salt thereof, as defined herein. 

Another aspect of the present invention is to a method of treating a chemokine mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or 0 receptor and which 
method comprises administering an effective amount of a compound of Formula (III) or a 
pharmaceuiicaJly acceptable salt thereof, as defined herein. 

This invention also relates to a method of inhibiting the binding of IL-8 to its receptors 
in a mammal in need thereof which comprises administering to said mammal an effective 
amount of a compound of Formula (III), as defined herein. 

This invention also relates to the novel compounds of Formula (III), or a 
pharmaceuiicaJly acceptable salt thereof, as defined herein. 

DETAILED DESCRIPTION OF THE INVENTION 

The compounds of Formula (I) may also be used in association with the veterinary 
treatment of mammals, other than humans, in need of inhibition of IL-S or other chemokincs 
which bind to the IL-8 a and p receptors. Chemokine mediated diseases for treatment, 
therapeutically or prophylactically. in animals include disease states such as those rioted herein 
in the Methods of Treatment section. 

In compounds of Formula (1), R is suitably any functional moiety which provides an 
umizablc hydrogen having a pKa of 10 or less, preferably from about 3 lo 9. more preferably 
from about 3 to 7. Such functional groups include, but are not limited to. hydroxy, carhoxvlic 
acid, thiol. -SR2 -OR2- -NH-CfO)R a , -C(0)NR6R7. a substituted sulfonamides of the 
formula -NHS(0)2Rb- -S(0)2NHR C , NHC(X2)NHRh. or a tetrazolyl: wherein X: is oxygen 
or sulfur, preferably oxygen. Preferably, the functional group is other than a sulfonic acid. 
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either direcUy or as a substituent group on the ary!. heicroaryl. or heterocyclic moiety ring, 
such as in SR2 or OR2- More preferably R is OH. SH. or NHS(0)2Rb Suitably. R 2 is a 
substituted aryl, heteroaryl, or heterocycJic moiety which ring has the junctional moiety 
providing the ionizablc hydrogen having a pKa of 10 or less. 

Suitably, R 6 and R 7 arc independently hydrogen or a C|. 4 alky I group, or R 6 and R 7 
together with the nitrogen to which they are attached form a 5 to 7 member ring which ring may 
optionally contain an additional heteroaiom which hetcroaiom is selected from oxygen, nitrogen 
or sulfur. This heteroring may be optionally substituted as defined herein. 

Suitably R a is an alkyl. aryl. arylC | -4aikyl, heteroaryl, hctcroarylC|-4alkyl. 
heterocyclic, or a heterocyclic C | -4alkyl moiety, all of which may be optionally substituted, as 
defined herein below. 

Suitably. R 0 is a NR 6 R7, alkyl. aryl. arylC|. 4 alkyl. arylC2-4alkcnyl, heteroaryl. 
heteroarylC i - 4 alkyl, heteroarylC2-4 alkenyl, heterocyclic, or heterocyclic C t . 4 alkyl. or a 
heterocyclic C 2 - 4 alkenyl moiety, camphor, all of which may be optionally substituted one to 
three times independently by halogen; nitro: halosubsututed C|- 4 alkyl. such as Cfy. C 1-4 
alkyl. such as methyl: C|-4 alkoxy. such as methoxy: NR 9 C(0)R a : QONR^Ry, SCO)3H. or 
C(0)OCi-4 alkyl. R D is preferably an optionally substituted phenyl, benzyl, or styryl When 
Rb is a heteroaryl preferably it is an optionally substituted thiazolc. optionally substituted 
thienyl. or optionally substituted quinolinyl ring. Wherein Ro is hydrogen or a C 1.4 alkyl. 
preferably hydrogen, and suitably when the substituent group is NRo0(O)R a . then R a is 
preferably an alkyl group, such as methyl. 

Suitably R c is hydrogen, alkyl. aryl. arylC]. 4 alkyl. arylC | . 4 alkcnyl. heicroaryl. 
heteroarylC i^talkyl. heteroarylC l^alkeny I. heterocyclic, or heterocyclic C|-4aikyl. or a 
heterocyclic Ci-4alkenyl moiety, all of which may be optionally substituted one to three times 
independently by halogen, nitro. halosubsututed C 1.4 alkyl. C 1.4 alkyl. C|-4 alkoxy. 
NR 9 C(0)R a , C(0)NR 6 R7. S(0) 3 H. or C(0)OC|. 4 alkyl*. wherein Ro is hydrogen or a C,. 4 
alkyl. Preferably, R c is an optionally substituted phenyl. 

When R is an OR2 or SR2 moiety it is recognized by one of skill in the art that the urvl 
ring must, therefore, contain the required ionizablc hydrogen. The aryl ring may also be 
additionally substituted, independently, by one 10 three groups, which groups may also contain 
an additional ionizablc group, and which include but arc not limited to. halogen, nitro. 
halosubstituted C|- 4 alkyl, C1.4 alkyl. C 1.4 alkoxy. hydroxy. SH. -OONR6R7. 
-NH-C(0)R a , -NHS(0) 2 Rb. S(0)2NR 6 R 7 . CfOOR*. or a tctrazolvl nnc. 
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In compounds of Formula (I), suitably R | is independently selected from hydrogen; 
halogen: nitro; cyano: halosubstituted C |. to alkyl. such asCF3: C|.|()alkyl. such as methyl- 
ethyl, isopropyl. or n-propyl: C2- 10 alkenyl; C ] . | o alkoxy, such as mcihoxy. or ethoxy; 

5 halosubstituted C| - 10 alkoxy, such as trifluoromcihoxy; azidc: S(0)iR4. wherein t is 0. 1 or 2: 
hydroxy; hydroxy C | -4alkyl. such as methanol or cthanol: aryl, such as phenyl or naphthyl; 
aryl C i -4 alkyl, such as benzyl; aryloxy. such as phenoxy; aryl C i -4 alkyloxy, such as 
benzyloxy; hetcroaryl: heteroary lalkyl: hetcroaryl C i -4 alkyloxy; aryl C.2- 10 alkenyl ; 
heteroary] C2-10 alkenyl: NR4R5: C2-I0 a!keny)-C(0)NR4R5: CfO)NR4R5: C(O)NR4Rl0i 

t() S(0)3H; S(0)3R8: C | - 10 alkyl C(0)R 1 1 : C2- 10 alkenyl C(0)R | ] . C2- to alkenyl C(0)OR 1 1 : 
C(0)Ri 1: C(0)ORi2- such ascarboxy. meihylcarboxylaie or phenylbcnzoate: OC(O) Rn: 
NR4C(0)R 1 1 ; azido: or two R 1 moieties together may form 0-(CH2)sO- or a 5 to 6 
membered unsaturated ring: and s is an integer having a value of 1 to 3. The aryl. arylalkyl, 
arylalkenyl. heteroaryl. heteroary lalkyl. heteroary lalkenyl. heterocyclic, heicrocyclicalkyl. and 

1 5 heterocyclicalkenyl moieties may all be optionally substituted as defined herein below. 
Preferably R 1 is other than azido or S(0)3R8- 

When R 1 forms a dioxybridge. s is preferably I . When R | forms an additional 
unsaturated ring, it is preferably 6 membered resulting in a naphthylenc ring system. This 
20 naphthylene ring may be substituted independently. 1 to 3 times by the other Ri moieties as 
defined above. 

Suitably. R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl. 
optionally substituted aryl. optionally substituted aryl CMalkyl. optionally substituted 
25 heteroaryl. optionally substituted hetcroaryl C 1 -4alkyl. heterocyclic. hetcmeyclicC | .4 alkyl. or 
R4 and R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring 
which may optionally comprise an additional hctcroaiom selected from O/N/S. 

RlO is suitably C 1- 1() alkyl C(0)2RX- such as CH2C(Oi:H or CH2C(0)2CH3- 

30 

R] I is suitably hydrogen. C |-4 alkyl. aryi. aryl Ci-4 alkyl. hetcroaryl. hetcroaryl 
C|-4alkyl. heterocyclic, or heterocyclic d-4alkyl 

R|2 is suitably hydrogen. C I- 10 alkyl. optionally substituted aryl or optionally 
35 substituted arylalkyl 

Preferably R 1 is halogen, cyano. num. CF3. CtO)NR4R>- alkenyl C(0)NR4R5 OOt 
R4RIO. alkenyl C(0)ORi2- heteroaryl. hcicroarylalky! . hetcroaryl alkenyl. or S(0)NR4R5- 
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and preferably R4 and R5 arc both hydrogen or one is phenyl. A preferred ring substitution 
lor R 1 is in the 4-posiiion ol" the phenyl ring. 

When R is OH. SH or NS02Rb lhan R] is preferably substituted in the 3-position. the 
4- position or di substituted in the 3.4- position. The substituent group is suitably an electron 
withdrawing moiety. Preferably when R is OH, SH or NS02Rb- than R \ is nitro. halogen, 
cyano. trifluoromcihyl group. C(0)NR4R5. 

When R is carhoxylic acid, than R | is preferably hydrogen, or R ] is preferably 
substituted in the 4-posiiion. more preferably substituted by trifluorom ethyl or chloro. 

In compounds of Formula (I), suitably Y is independently selected from hydrogen: 
halogen: nitro: cyano; halosubstituied C| - 10 aikyl: Ci-ioalkyl: C2-I0 alkenyl; C mo alkoxy: 
halosubstituted Cj- 10 alkoxy: azidc: S(0) t R4: hydroxy: hydroxy Ci^alkyl: aryl: aryl C1.4 
aikyl; aryloxy: arylC ] .4 alkyloxy: aryl C2- 10 alkenyl: heteroaryl: heteroarylaJkyl; heteroaryl 
Ci -4 alkyloxy: heteroaryl C2- 10 alkenyl: heterocyclic, heterocyclic Ci-4alkyl: heterocyclic^- 
10 alkenyl: NR4R5: C2-I0 alkenyl C(0)NR4R5: C(0)NR4Rs: C(O)NR4Rl0; S(0)3H: 
S(0)3R8'- C 1 . 1 0 aikyl C(0)R I |:C2-10 alkenyl C(0)R l i : C2- 10 alkenyl C(0)0R 1 1 ; 
C(0)R 1 1 : C(0)0R 12: OC(O) R 1 j : NR4C(0)R 1 1 : azido: or two Y moieties together may form 
0-(CH2)sO- or a 5 to 6 mcmhered unsaturated ring. When Y forms a dioxybridge, s is 
preferably 1. When Y forms an additional unsaturated ring, it is preferably 6 mcmhered 
resulting in a naphthylcnc ring system. This naphlhylcne ring may be substituted 1 to 3 limes 
by other Y moieties as defined above. The aryl. heteroaryl and heterocyclic moieties noted 
above may all be optionally substituted as defined herein. Preferably R 1 is other than a/.ido or 
S(0)3RK 

Y is preferably a halogen. C|-4 alkoxy. optionally subsuiutcd aryl. optionally 
substituted aryloxy or arylalkoxy. methylene dioxy. NR4R5. ihio C|-4alkyl, thtoaryl. 
halosubstituied alkoxy. optionally substituted C 1.4 aikyl. or hydroxy aikyl. Y is more 
preferably mono-substituted halogen, disubstiiuicd halogen, mono-substituted alkoxy. 
dtsubsuiuted alkoxy. mclhylencdioxy. aryl. or aikyl. more preferably these groups arc mono or 
di-substitutecl in the 2'- position or 2'-. 3-position. 

While Y may be substituted in any of the 5 ring positions, preferably when R is OH. 
SH. or NS02Rb- V is preferably mono-substituted in the 2-posiiion or 3 - position, with the 
4 - preferably being unsubsti luted If the ring is disubstituted. when R is OH. SH. or 
NS02Rb- substiiucnts arc preferably in the 2* or 3' position of a monocyclic ring. While both 
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R i and Y can both be hydrogen, it is prefcred thai ai least one of the rings he substituted, 
preferably both rings arc substituted. 

In compounds of Formula (I). X is suitably oxygen or sulfur, preferably oxygen. 

5 

While not explicitly covered by Formula (I), (Ia-c). (II), or (III), another aspect of this 
invention arc the symmetrical bis compounds which arc included for each structure. 

Compounds exemplified by this bis like structure include: 
It) N-(Bis (2-hydroxy-4-niiro phenyl) N'-(dianisdine) diurea 

4-Methylenc bis(N-(2-chloro phenyl) N*-(2-hydroxy 4-nitro phenyl) urea) 

Exemplified compounds of Formula (I) include: 

N-[2-Hydroxy-4-(methoxycarbonyl)phenyl]-N'-phenylurca: 
15 N-|5-Niiro-2-hydroxyphenyl)-N'-phenyl urea 

3-Hydroxy-4-{I(phenyIamino)carbonyllamino)benzamide 

N-(2-Hydroxy-4-fluorophenyl)-N'-phenyl urea 

2- { | (Phcnylamino)carbonyl Jamino } thiphenol 

N-(2-Carboxy-4-hydroxyphenyl)-N'-phenyl urea 
20 N- [ 2-Hyd^oxy-4-(trinuoromelhyl)phcnyil-N , - phenyl urea 

N-(2-Hydroxy-4-niu*ophenyl)-N -(2-hydroxy-4-nitrophenyl) urea 

N-(2-Hydroxy-4-niirophenyI)-N-phcnyl-thiourca 

N-(4-Niiro-2-(phcnylsulfonylamino)phenyl)-N*-phcnyl urea 

N-f2-Hydroxy-5-niirophcnyl)-N'-(3-meihoxy-2-lhienyl)urca 
25 N-(2-Hydroxy-4-nitrophenyl)-N'-(3-methoxy-2-thienyl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N , -(3-mcthoxyphcnyI)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-methoxyphenyl)urca 

N-(2-Hydroxy-4-nitrophcnyI)-N , -(3-lrinuoromeihylphcnyl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N*-(2-trinuoromcihylphcnyl)urca 
30 N-f2-Hydroxy-4-nitrophcnyl)-N , -(4-irinuoromcihylphcnylmrca 

N-(2-Hydroxy-4-niirophenyI)-N , -(2-bromophenyl)urca 

N-f2-Hydroxy-4-nitrophenyl)-N , -(3-bromophcnyl)urca 

N-(2-Hydroxy-4-niirophenyn-N'-(4-bromophcnyl)urca 

N-(2-Hydroxy-4-niirophcnyl)-N , -(2-phcnylphcnyl)urca 
35 N-(2-Hydroxy-4-nitrophcnyl)-N'-(l-naphthyl)urca; 

N-(2-Hydroxy-4-nitrophenyl)-N-(2-nitrophenyl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-nuorophcnyl)urea 

N-(2-Hvdroxy-4-niirophcnyl)-N , -(2.6-dinuorophcnyliurca 
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N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-ethoxyphenyl)urea 

N-(2-Hydroxy-4-niUT>phenyl)-N'-(2-ethylphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-trinuoromeihoxyphenyl)urca 

N-(2-Hydroxy-4-nitrophcnyl) N'-(2-meihylthiophenyl) urea 
5 N-(2-Hydroxy-4-nitrophenyI) N'-(2-chloro 6-meihyl phenyl) urea 

N-(2-Hydroxy-4-niirophcnyl) N'-(2-sulfoxymcthy! phenyl) urea 

N-(4-TrifluoromeihyI-2-hydroxy phenyl) N'-(2-bromo phenyl) urea 

N-(4-Carbomethoxy 2-hydroxy phenyl) N'-(2-bromophenyl) urea 

N-(4-Trifluoromethyl- 2-hydroxy phenyl) N'-(2-phenyl phenyl) urea 
10 N-(4-Carbomethoxy 2-hydroxy phenyl) N'-(2-phenyl phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl) N'-(2,3-dichloro phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl) N'-(2.4-dichloro phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl) N'-(2-chloro phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl) N'-(2,4-dibromo phenyl) urea 
15 N-(2-Hydroxy- l-napihyl)-N , -(2-bromo phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2,3-meihylenedioxyphenyl)urea 

N-(2-Mydroxy-4-nitrophenyl) N'-(3-chloro 2-methoxy phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl) N'-(2-methyl phenyl) urea 

N-[4-(BenzyIamino)carbonyl-2-hydroxyphenyl]-N'-(2-bromophenyI)urea ^ 
20 N-(2-Hydroxy-4-nitrophenyl)>N*-( 2-phenox y p henyl) urea /W" \n -@) 

N-(2-Hydroxy-4-fluoro phenyl)-N'-(2-bromo phenyl) urea 0H o~(^> 

N- (2- Hydroxy 3-napthyl) N'-(2-bromo phenyl) urea; 

N-0.4-Difluoro 2-hydroxy phenyl) N'-(2-bromo phenyl) urea 

N- (2- Hydroxy 4-phcnyl phenyl) N'-(2-bromo phenyl) urea 
25 N- (2- Hydroxy 4-methyl phenyl) N'-(2-bromo phenyl) urea ^ ^ c 

N-(2-Hydroxy-4-niiro phenyl) N'-( 2-phenylamino phenyl) urea ^^'^ v /. #-/ -/V 

N-(2-Hydroxy 3-carboxyphenyl) N'-(2-bromo phenyl) urea hn^\ 

N-(2-Sulfhydryl 4-bromo phenyJ) NT- (2 -bromo phenyl) urea 

N-(2-Hydroxy 4-niiro phenyl) N'-(2-iodo phenyl) urea 
30 N-( 2- Hydroxy 4-niiro phenyl) N'-(2-bromo phenyl) thiourea 

N-I(2-Phcnylsullamido) 4-eyanophenyl]- N'-(2-bromo phenyl) urea 

N-(2-( Amino sulfonamide phenyl) phenyl) N'-(2-bromo phenyl) urea 

N-(2-( Amino sullonyl siyryl) phenyl) N'-(2-bromo phenyl) urea 

2-| (3.4 Di-mcihoxyphcnyUult'onyl (amino) phenyl) N'-(2-bromo phenyl) urea 
35 N-( 2-[(4- Acciamidophcnylsul Tony Damino) phenyl) N- (2 -bromo phenyl) urea 

N-(2-( Amino sulfonyl (2-thiophenc) phenyl) N'-(2-bromo phenyl) urea 

N-i2-( Amino sullonyl (3-tolyl) phenyl) N*-(2-bromo phenyl) urea 

N-(2-( Amino sullonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 
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N-(2-( Amino sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-azidophenyl)-N'-(2-meihoxyphcnyl)urea 

N-[2-Hydroxy-5-cyanophcnyll-N'-(2-bromophcnylj urea 

N-f 2-Hydroxy-3-fluorophenyl]-N'-(2-bromophcnyl | urea 
5 N-f2-Hydroxy-3-fluoro-5-bromophenyl]-N'-|2-bromophenyll urea 

N- f 2- Hydroxy-3-chloropheny 1 )-N'-[2-bromophcnyl | urea 

N-[2-Hydroxy-3-trinuoromethylphenyl]-N , -f2-bromophcnyl| urea 

N-[2-Hydroxy-3.4-diphenyl-phenyll-N*-[2-bromophenyl) urea 

N-[2-Hydroxy-3-glycinemeihylesiercarbonylphenyl]-N'-f2-brornophcnylI urea 
10 N-|2-hHydroxy-3-glycincarbonylphenylJ-N"-f2-bromophenylJ urea 

N-I2-Hydroxy-3,5-dichlorophenyl]-N'-[2-bromophenyl) urea 

N-[2-Hydroxy-3-niirophenylJ-N'-[2-bromophenyl) urea 

N-[2-Hydroxy-3 t 4-dichlorophenyl]-N'-[2-bromophenyl) urea 

N-f2-Hydroxy-3-cyanophenyl]-N'-f2-bromopheny11 urea 
15 N-[2-Hydroxy-4-cyanophenyl]-N'-[2-bromophenyll urea 

N-[2-Hydroxy-4-cyanophenyI)-N-[4-methoxyphenyl| urea 

N-[2-Hydroxy-4-cyanophenyll-N'-[2-phenylphenyl J urea 

N-|2-Hydroxy-4-cyanophenyl)-N , -[2-methylphenyl] urea 

N-| 2-Hydroxy-4-cyanophcnyl J-N'-[ 2-trinuoromcthylphenyl | urea 
20 N-[2-Hydroxy-4-cyanophenyl]-N*-[3-irinuoromeihylphenyl) urea 

N-[2-Hydroxy-4-cyanophenyl]-N*-I4-trinuoromcthylphenyI] urea 

N-f2-Hydroxy-3-n-propylphenyl]-N-[2-bromophcnyl] urea 

N-[2*Hydroxy-4-ethylphenyl]-N'-f2-bromophcnyl | urea 

N-[2-Hydroxy-3-phcnylaminocarbonyl phenyl |-N'-|2-bromophcnyl| urc;i 
25 N-[2-Hydroxy-3-cyano-4-mcthylphenyl)-N'-[2-bromophcnyI | urea 

N-|2-Hydroxy-4-carbophcnyl phenyl |-N'-12-bn>mophcnyl| urea 

N-[2-Hydroxy-3-carbophenyl phenyl l-N'-(2-broniophcnyll urea 

N-|3-Bcnzyloxy-2-hydroxyphenyll-N'-f2-bromophcnyIl urea 

< E )- N-| 4- [2-( Meihoxycarbony 1) ethenyl ] -2-hydmxy phenyl 1 - N*- 1 2 -brom ophen yl 1 ure;i 
30 (E)-N-[3-|2-(Meihoxyearbonyl) cihenyl|-2-hydroxyphcnyl|-N'-|2-bri)mnphenyl| urca-N'-|2- 
bromophenyl] urea 

(E)-N-[3-|2-(Aminocarhonyl) cihenyll-2-hydr*)xyphcnyl|-N'-|2-bmmophcnyl |urea-N'-|2- 
bromophcnyll urea 

(E)-N-|4-|2-(AminiKarbonyl) eihenyl]-2-hydroxyphenyl|-N'-|2-brtmit>plKMiylturca-N'-!2- 
35 bromophenyl] urea 

N-[2-Hydroxy-4-benzamidc phenyl )-N'-(2-bromophcnyIj urea 
N-14-Amincx:arbonyl-2-hydmxyphenyll-N*-f2-bri)mophcnyl] urea 
N-(2-Hydroxy-3.5.6-trinuorophenyl)-N'-(2-brom(iphcnyhurea 
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N-(2-Hydroxy-3-nuoro-4-irinuoromethylphcny])-N , -f2-bromophcnyl)urca 
N-f2-Hydroxy-3-iodophcnyl)-N'-(2-bromophcnynurca 

N-[24I[2-(Trinuoromclhyl)phcnyIlsuli'onyliamino|phenyll-N , -(2-hn)mophenyl)urea 

N-(2-Bromophenyl)-N'-[2-dimethylaminosuHonyiamino|phcnyl|urca 
5 N-f2-(PheneihyIsuironylamino)phenyl|-N t -(2-bromophcnyl)urca 

N-|2-[f2-Acetamido-4-mctoyluhiazol-5-yl)sulfo^ 

N-|2-Hydroxy-4-cyanophenyll-N'-[4-phcnyIphcnyl| urea 

N-|2-Hydroxy-4-cyanophenyIl-N'-[2,3-dichlorophenyl| urea 

N-f2-Hydroxy-4-cyanophenyl|-N'-[2-methoxyphenyl| urea 
10 N-[2-Hydroxy-4-cyanophenyl)-N'-[3-methoxyphenyi| urea 

N-[2-Hydroxy-5-nuorophenylJ-N , -[2-bromophenyl] urea 

N-[2-Hydroxy-5-trifluoromethylpheny]l-N*-|2-bromopheny!| urea 

N-[2-HydroxyphenylJ-N'-[2-bromophenyl| urea 

N-n"rans-3-styrI-2-hydroxyphenyl]-N'-f 2-bromophenyl | urea 
15 N-[2-Hydroxy-3.4-dichiorophenyl]-N , -|2-mcihoxyphenyl| urea 

N-f2-Hydroxy-3.4-dichlorophenyl]-N'-|4-meihoxyphenyl] urea 

N-[2-Hydroxy-3,4-dichlorophenyl]-N , -[3-irinuoromethy!phenyl| urea 

N-[2-Hydroxy-3.4-dichlorophenyl]-N'-[2-phcnylphcnyl | urea 

N-[2-Hydroxy-3,4-dichlorophenyI}-N , -[4-phcnylphcnyl] urea 
20 N-[2-Hydroxy-3.4-dichlorophenyl)-N , -[2.3-dichh>rophcnyl] urea 

N-[2-Hydroxy-4-isopropylphenyl]-N'-[3-trinuoromcihylphenyI] urea 

N-| 2-Hydroxy-3-naphihyl)-N'-[2,3-dichlorophcnyI | urea 

N-[2-{(23-Dichloroihicn-5-yl)]sulfonylamino]phcnyll-N'-(2-brt)mi>phcnyl)urca 

N-12M(3.5-BiMrifluoromeihylphenyl)sulfonylamim 
25 N-(2-[I2JJejizyl)$ulfonylamin^^ 

N-[2H2-f3-Niirophcnyl)sulfonylarninolphcnyl|-N'-(2-bromt>phenylmrca 

N-[2-[2-(4-Phcnoxyphcnyl)suironylamino|phcnyi|-N -f2-bn)mophcnyl) urea 

N-[|2-(lS)-10-Camphorsuh\)nylamino|phenyl|-N , -(2-bromt>phcnyl)urca 
3( > N- [ [ 2-( 1 R )- 1 O-Camphorsull'onylamino Iphcny I |-N'-( 2-bromophenyl >ure;i 

N-[2-f2-f2-Niiro-(4-irilluoromeihyl)phcny^^ 

N-(2-Hydroxy-4-azidophenyl)-N , -(2-iodophcny!)urca 

N-(2-Hydroxy-3-a/.idophcnyl)-N , -(2-bn>mi>phcnyl>urea 

N-|2-Hydrnxy-3-cyanc)phfcnyI|-N'-|2-mcihoxyphcnyll urea 
35 N-|2-Hydri)xy-3-cyanophcnyll-N'-|3-trinuoromcihylphcnyl| urea 

N-[2-Hydroxy-3-cyanophenyl)-N , -[2-phenylphcnyI1 urea 

N-f2-Hydroxy-3*cyanophcnyl)-N'-[2.3-dichlorophenyl| urea 

N-[2-Hydroxy-4-isoprc , )pylphenyl]-N'-[2.3-dichlorophcnyll urea 
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N-f2-Hydroxy-4-ist>pr()pylphenyl]-N'-|2-chlor(>-5-trinuororncihylphcnyl| urea 
N-|2-Hydmxy-3-phcnylphcnyl|-N'-[2,3-dichiorophenyl] urea 
N-f2-Hydroxy-5-nitrophcnyl!-N'-|2-mctht)xyphcnyl] urea 
N-| 2-Hydroxy-5-nitrophcnyl |-N'-[3-trilluoromcihylphenyl | urea 
5 N-[2-Hydroxy-5-niirophcnyl|-N'-i2-phenylphcnyl| urea 
N-|2-Hydroxy-5-niirophenyi|-N'-[2,3-dichlnn)phenyl] urea 
N-|2-Hydroxy-5-cihylsuironylphenyl|-N'-|2.3-dichlorophenyl| urea 
N*f2-(2-Amino-(4-tririuommeihy]) phenyl) suliunylamino) phenyl I- N'-(2- 
bromophenyDurca 

10 N-[2-(Arninosulionyl phenyl) 3-amino phenyl | N'-(2-bromo phenyl) urea 
N-(2-Hydroxy-3,4-dichlorophenyIi-N'-[2,4 dimeihoxyphenyl) urea 
N-[2-Hydroxy-3.4-dichlorophenyll-N'-|2-chJoro-5-lrifluoromeihylphenyl] urea 
N-[2-Hydroxy-3-naphihyIl-N'-[3-irifluoromethylphenyli urea 
N-[2-Hydroxy-5-naphihalenesulfonic acid]-N'-f2-bromophenyl| urea; 

15 N-(2-Hydroxy-4-naphthalenesull'onic acid]-N'-|2-bromophenyll urea; 
1 . 1 '-(4-Methyl-2-phenylene)bis(2-ihio-3-3-iolylureaI 
N-(2-Carboxyphcnyl)-N'-phenylurea 
N-(2-Hydroxy-4-nitrophenyI)-N'-phenylurca: 

1- (2-Carboxypheny1)-3-(4-chJorqphcnyl)urca ; 

20 2-(3,4-DichlorophcnylcarrH>nyldiimino)-5-lrinuaromcihylbcnzi)ic acid: 

2- (4-Chlorophenylcarbonyldiimino)-. < >-uinuoromeihylbenzoic acid; 
l-(p-AnisylK3-(2-carboxyphcnyl)urca: 
l-(2-Carboxyphcnyl)-3-(3-nuomphcnyl)urca: 
l-(2-Carbi)xyphcnyl)-3-(3-chlon>phcnyl)urca; 

25 l-(m-Anisyn-3-(2-carboxyphneyl)urca: 

I -(o-Anisyl)-3-(2-carboxyphcnyl)urca ; 

l-(2-Carboxyphcnyl)-3-(3.4-dichlon)phcnyl)urca: 

l-(2-Carboxyphcnyl)-3-(2.4-dichlorophcnyI)urea: 

N-<5-Chloro-2-hydroxy-4-niirophcnyn-N-phcnylurca; 
30 N-(2-Hydr()xy-4-niirophcnyh-N'-{4-nitrophcnynurca; 

Prclcrcd compounds of Formula (I) include: 
N-(2-Hydr()xy-4-iiiin)phenyl)-N'-(2-mcihoxyphenyl)urca 
N-f2-Hydri>xy-4-niir<)phcnyl)-N-{2-hriinH>phenyl)urca 
35 N-i2-Hydroxy-4-niirophenyn-N-(2-phcnylphcnyl)urca 

N-(2-Hydroxy-4-niirophcnyl)-N , -(2-mcihylihiophenynurca 
N-(2-Hydrt>xy-4.niirophcnyl)-N'-(2.3-dichlort)phenyI)urea 
N-i2-hydroxy 4-niiro phenyl) N'-t2-chloro pnenyl) urea 
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N-(2-Hydroxv-4-niirophenyl)-N'-(2.3-mcihylcnedioxyphcnyl)urca 

N-(2-Hydroxy-4-nurophcnyl)-N , -(2-mciht)xy-3-chlnrophcnyl)urca 

N-(2-hydroxy 4-nitro phenyl) N'-(2-phcnyloxy phenyl) urea 

N-f3-ChIoro-2-hydroxyphenyl)-N'-(bromophenyl)urea 
5 N-(2-Hydroxy-3-giycinemethylestercarbonylphenyl)-N'-(2-bromophcnyl)urea 

N-(3-Niiro-2-hydroxyphenyI)-N'-(2-bromophenyI)urea 

N-(2-Hydroxy-4-cyanophenyI)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-3,4-dichlorophenyl)-N*-(2-bromophenyl)urea 

N^3-Cyan<v2-hydroxyphenyl)-N'-(2-bromophenyl)urea 
It) N-(2-Hydroxy-4-cyanophenyl)-N'-(2-methoxyphenyl)urea 

N-(2-Hydroxy-4-cyanophenyI)-N'-(2-phenylphenyl)urea 

N-(2-Hydorxy-4-cyanophenyl-N'-(2J-dichlorophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-meihylphenyI)urea 

N-(2-Hydroxy-3-cyano-4-methylphenyl)-N'-(2-bromopheny])urea 
15 N-(4-Cyani)-2-hydrpxyphenyl)-N-(2-lrinuoromethylphenyl)urea 

N-(3-Trinuoromcthyl-2-hydroxyphenyl)-N*-(2-bromophenyl)urea 

N-(3-Phenylaminocarbonyl-2-hydroxyphenyl)-N , -(2-bromophenyI)urea 

N-(2-hydroxy 4-nitro phenyl) N'-(2-iodo phenyl) urea 

N-(2-hydroxy 4-nitro phenyl) N'(2-bromo phenyl) thiourea 
21) N-(2-phcnylsulfonamido)-4-cyanophenyl-N'(2-brorno phcnyDurea 

(E)-N-[3-K2-Aminocarbonyl)ethenyI1-2-hydroxyphenyll-N'-(2-bromophcnyl)urea 

N-(2-Hydroxy.3.4-dichlorophcnyI)-N'-(2-methoxyphenyl)urca 

N-f2-Hydroxy.3.4-dichlorophcnyl)-N'-(2-phcnylphenyl)urca 

N-(2-Hydri)xy-3.4-dichlorophcnyl)-N-(2.3-dichlorophcnyl)urca 
25 N-(2- Hydroxy- 5-niirtiphcnyl)-N*-(2.3-dichlorophenyl)urca 

N-(2-Hydrox> -3-cyanophenyl)-N'-(2.3 dichlorophcnyburea 

As used herein, "optionally substituted" unless specifically defined shall mean such 
groups as halogen, such as fluorine, chlorine, bromine or iodine: hydroxy; hydroxy substituted 

30 Ci-ioalkyl: C\.\n alkoxy. such as mcthoxy orcthoxy; S(0) m * C|. |<> alkyl. wherein m' is 0. 
1 or 2. such as methyl thio. methyl sulfinyl or methyl sulfonyl: amino, mono & di -substituted 
amino, such as in the NR4R5 group: NHC(0)R4: C(0)NR4R5; C(0)OH: S(0)2NR4R5: 
NHS(0)2Rl3. C|-|0 alkyl. such as methyl, ethyl, propyl, isopropyl. or t-butyl: 
halosubstiiuted C mo alkyl. such CF3: an optionally subsiiiuicd ar>'l. such as phenyl, or an 

35 optionally substituted arylalkyt. such as benzyl or phenethyl. optionally substituted hcicrocylic. 
opuonally substituted heterocylicalkyl. optionally subsututed heteroaryl. optionally substituted 
hcicroaryl alkyl. wherein these aryl . hctroaryl. or heterocyclic moieties may be substituted one 
to iwo times by halogen: hydroxy: hydroxy substituted alkyl: Ci- 10 alkoxy: S(0)m'C l- 10 
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15 



20 
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alkyl: amino. mi)no & di-substiiuied amino, such as in the NR4R5 group: C \. \o alkyl. or 
halosubsiiiuied C | - 10 alkyl, such as CF3. 

R 1 3 is suitably C | -4 alkyl. aryl. aryl C 1 -4alkyl. hcteroaryl. hcicroarylC 1 -4alkyl. 
heterocyclic, or hcterocyclicC | -4aJkyl. 

Another aspect of the present invention are the novel compounds of Formula (II), or u 
pharmaceutically acceptable salt thereof, as described below, which are also useful in inhibiting 
the binding of IL-8 to its receptors in a mammal in need thereof. This invention also relates to 
the pharmaceutical compositions comprising a compound of Formula (II) and a 
pharmaceutically acceptable diluent or carrier. Compounds of Formula (ID are also useful lor 
treating a chemokine mediated disease, wherein the chemokine is one which binds 10 an IL-8 a 
or p receptor and which method comprises administering an effective amount of a compound 
of Formula (II) or a pharmaceutically acceptable salt thereof. Compounds of Formula 

(II) are represented by the structure: 



wherein 

X is oxygen or sulfur: 

R is any functional moiety having an tomzable hydrogen and a pKa of 10 or less: 

Rl is independently selected from hydrogen: halogen: nitro: cyano: halosubsiiiuied C | - 10 
alkyl: C 1 . 10 alkyl: C2- 10 alkenyl: C i- 10 alkoxy: halosubsiiiuied C 1 . 10 alkoxy: a/idc: 
S(0)tR4: hydroxy; hydroxyCi-4alkyi: aryl; aryl Ci -4 alkyl: aryloxy: arylC|-4 alkyloxy: 
hcieroaryl: heteroarylalkyl: heterocyclic. heterocyclic i-4alkyl: hcicroarylC 1 -4 alkyloxy: 
aryl C2-I0 alkenyl; heieroaryl C2- 10 alkenyl: heierocyclicC2-lo alkenyl; NR4R5: ^2- 10 
alkenyl C(0)NR4Rs: C(0)NR4R5: C(0)NR4Rl(): S(C»3H: S(0)3Rs: C|. 10 alkyl 
C(0)R 1 1 : C2- 1 0 alkenyl C< OR 1 1: C2-I0 alkenyl C(0)OR 1 1 : C(0)R 1 1 . C(0)OR 1 2 : 
OC(O) R\ \: NR4C(0)Ri \ : or iwo Ri moieties togcihcr may form O-fChhtsO- or a 5 to ^ 
mcmbercd unsaturated ring: 

1 is 0. or an inicccr having a value of I or 2; 

s is ah integer having a value of I to 3: 

R4 and Rs arc independently hydrogen, optionally substituted C1.4 alkyl. optionally 

substituted aryl. optionally substituted aryl Ci-4alkyl. optionally substituted hcieroaryl. 
optionally substituted heieroaryl C i-4alkyl. heterocyclic, heterocyclic 1 -4 alkyl. or R4 and 
R5 together with the nitrogen to which they are attached form a 5 to 7 member rini: which 
may optionally comprise an additional heteroatom selected from O/N/S: 




WO 96/25157 



PCT/US91 12260 



- 15 - 

Y is independently selected from hydrogen: halogen: nitro; cyano: halosubsti luted C\. in alky!: 
C | . i o alkyl: C2- 10 alkenyl: C l - 1 o alkoxy: halosubsuiuted C | . | o alkoxy: azidc: Sf 0) t R4: 
hydroxy: hydroxy Chalky 1; aryl; aryl C|-4 alkyl: aryloxy; aryl C|-4 alkyloxy: hctcroaryl: 
hetcroarylalkyl: heteroarylC|-4 alkyloxy; heterocyclic, heterocyclic C |-4alkyl: aryl C.2- 10 
alkenyl: hcteroaryl C2- 10 alkenyl; heicrocyclic C2-10 alkenyl; NR4R5: C2- 10 alkenyl 
C(0)NR4R5*. C(0)NR4R5: C(0)NR4Rlo; S(0)3H: S(0)3R8: C|. 10 alkyl CfO)R 1 1 : 
C2- 1 0 alkenyl C(0)R 1 1 : C2- 1 0 alkeny! C(0)OR 1 1 ; CCO)R 1 1 : C(0)OR 1 2: OC(O) R | | : 
NR4C(0)R n : or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmbered 
unsaturated ring; 

n is an integer having a value of I 10 3: 

m is an integer having a value of 1 to 3: 

Rg is hydrogen or C | -4 alkyl; 

RlO isCi-10 alkyl C(0)2R8: 

R| 1 is hydrogen. Ci-4 alkyl, optionally substituted aryl. optionally substituted aryl C|.4alkyl. 
optionally substituted heteroaryl. optionally substituted heieroarylC | -4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclicC 1 -4alkyl; 

Rl2 is hydrogen. C|-10 alkyl, optionally substituted aryl or optionally substituted arylalkyl; 

E is optionally selected from 




astcrix * denoting point of attachment of the ring, with at least one E being present; 
or a pharmaccutically acceptably salt thereof. 

Suitably, the variables for Formula (II). such as X. R. R 1 . R4 . R5. Rr>. R7. Rx Ro. 
Y. R a . R n . Re- n. m. and s terms, etc. arc as defined in Formula (I) above. The E nng 
denoted by its point of attachment through the astcrix (*i may optionally be present If n 11 1> 
not present the ring is a phenyl moiety which is substituted by the R and R| terms as shown 
At least one E ring is necessary. The E ring may be .substituted by the R | moiety 111 any rini:. 
saturated or unsaturated, and is shown for purposes herein substituted only in the unsaturated 
ring(s). 

Exemplified compounds of Formula (III) arc 
N-[2-hydroxy-5-indanone|-N'-[2-bromophenyl| urea: 
N-[ l-hydr<v\yfluorcne]-N'-[2-bromophcnyl| urea: 
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N-f3-hydroxy-9,10-anthraquinon-2-yl|-N'-[2-bromophcnyll urea 

Another aspect of the present invention are the novel compounds of Formula (HI), or a 
pharmaceutical ly acceptable salt thereof, as described below, which are also useful in inhibiting 

5 the binding of IL-8 lo its receptors in a mammal in need thereof. This invention also relates to 
the pharmaceutical compositions comprising a compound of Formula (III) and a 
pharmaceutical^ acceptable diluent or carrier. Compounds of Formula (III > arc also useful lor 
treating a chemokine mediated disease, wherein the chemokinc is one which binds to an IL-X a 
or p receptor and which method comprises administering an effective amount of a compound 

10 of Formula (III) or a pharmaceutical ly acceptable sail thereof. Compounds of Formula (III > arc 
represented by the formula: 




wherein 
15 X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa-of 10 or less: 
R i is independently selected from hydrogen: halogen: nitro: cyano: halosuhsiituicd C\ . io 
alkyl: C|.ioalkyl: C2- 10 alkenyl: Ci-io alkoxy: halosubsiiiutcd C|. inalkoxy; a/idc: 
S(OHR4'. hydroxy; hydroxyC | _4alkyl: aryl: aryl Ci-4 alkyl; aryloxy: arylCi-4 alkyloxy: 
20 hcteroaryl: heteroarylaJkyl: heterocyclic, heterocyclic | -4alkyl: hcieroarylO | .4 alkyloxy: 

aryl C2- 10 alkenyl: hetcroaryl C2- 10 alkenyl; hctcroeyclicC2- 1 0 alkenyl: NR4R5: C*2- 1(> 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Rl(): S(0)3H: SfOnRx: C | - 10 alkyl 
C(0)R 1 1 : C2- 10 alkenyl C(0)R n : C2- 10 alkenyl C(0)OR \ \ ; C(0)R | ) : CtOiOR 1 2: 
OC(O) R\\: NR4C(0)R 1 1: or two Ri moieties together may form 0-(CH2)sO- or a 5 to h 
25 mcmbcred unsaturated ring: 

1 is 0. or an integer having a value of I or 2: 
s is an integer having a value of I to 3; 

R4 and Rs arc independently hydrogen, optionally substituted C|-4 alkyl. optionally 

substituted aryl, optionally substituted aryl C|.4alkyl. optionally substituted hcteroaryl. 
30 optionally substituted heieroaryl C \ -4alkyi. heterocyclic, hcicrocyclicC | .4 alkyl. or R4 and 

R5 together with the nitrogen to which they are attached form a 5 10 7 member ring which 
may optionally comprise an additional heicroaiom selected from O/N/S: 

Y is independently selected from hydrogen: halogen: nitro: cyano: halosubsiiiutcd C 1. 10 alkyl: 
C|-i(t alkyl: C2-10 alkenyl: C\.\o alkoxy: halosubstiiuted C|. 10 alkoxy: a/jdc: SfO)iR4: 
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20 



25 



hydroxy; hydroxyC|-4alkyl; aryl; aryl C|-4 alkyl: aryloxy: arylC|-4 alkyloxy: hcicroaryl: 
heieroarylalkyl; heteroarylC | -4 alkyloxy; heterocyclic, heterocyclicC |-4alkyl; aryl C2-K) 
alkenyl: heieroaryl C7-10 aJkcnyl; heterocyclic^- 10 alkenyl: NR4R5: C2-I0 aJkcnyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4Rio: S<0)3H: S(0)3Rg: C|. 10 alkyl C(0)Ri j; 
C2- 1 0 alkenyl C(0)R 1 1 : C2-I0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: OC(O) R n : 
NR4C(0)R 1 1 : or iwo Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmbered 
unsaturated ring; 

n is an inieger having a value of I to 3: 

m is an integer having a value of I to 3: 

R8 is hydrogen or C|-4 alkyl; 

RlOisCi-walkyl C(0)2R8: 

R| 1 is hydrogen, C 1.4 alkyl, optionally substituted aryl. optionally substituted aryl Ci-4alkyl. 
optionally substituted heteroaryl, optionally substituted heteroarylC |-4alkyl. optionally 
substituted heterocyclic, or optionally substituted heterocyclicC | _4alkyl; 

Rl2 is hydrogen, Ci- 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl: 

or a pharmaceutical ly acceptably salt thereof. 

Suitably, the variables, etc. for Formula (II) are the same as those defined for Formula 
(I) above, such as for example the R variable. 

Exemplified compounds of Formula (III) are N-(2-Hydroxy-4-nitrophcnyl)-N'-(3- 
mcthoxy-2-thicnynurca ; and N-(2-hydroxy-5-nitrophcnyl)-N'-(3-mcthoxy-2-thicnyl)urca. 

Another aspect of the present invention is the novel compounds of Formula (la), a 
subset of compounds of Formula (I) useful for treating a chemokme mediated disease as 
defined herein. This invention also relates to the pharmaceutical compositions comprising a 
compound of Formula (la) and a pharmaccuucally acceptable diluent or carrier. The 
compounds of Formula (la) are represented by the strucuturc: 



wherein 

X is oxygen or sulfur: 

Ra is an alkyl. aryl. arylC|.4alkyl. heieroaryl. hcicroaryl C|-4alkyl. heterocyclic, or a 
heterocyclic Ci-4alkyl moiety, all of which may be optionally substituted: 




NHS(0) 2 R b 
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Rb is a NR6R7, alkyl. aryl. arylC 1 ~4alkyl. aryl C2-4alkenyl, heicroaryl. hcieroarylC 1 -4alkyl. 
hetcroarylC2-4 alkenyl. heterocyclic, or heterocyclic Chalky 1. or a heterocyclic 
C2-4alkcnyl moiety, camphor, all of which may be optionally substituted one to three times 
independently by halogen; nilro; halosubstituied C1-4 alkyl; C | .4 alkyl: Ci-4 alkoxy: 
5 NRyC(0)R a : C(0)NR6R7. S(0)3H. or C(0)OC 1 .4 alkyl; 

R6 and R7 arc independently hydrogen or a C| -4 alkyl group, or Rft and R7 together with the 
nitrogen 10 which they arc attached form a 5 to 7 member ring which ring may optionally 
contain an additional hctcroaiom which hetcroatom is selected from oxygen, nitrogen or 
sulfur, which ring may be optionally substitued; 
10 R9 is hydrogen or a C | -4 alkyl. preferably hydrogen: 

Rl is independently selected from hydrogen: halogen: nitro;cyano: halosubstituied Ci-io 
alkyl; C i-io alkyl: C2-I0 alkenyl: Ci. 10 alkoxy: halosubstituied C|. 10 alkoxy: azide: 
S(0)tR4; hydroxy; hydroxy Ci-4alkyl: aryl; aryl Ci-4 alkyl; aryloxy: aryl Ci-4 alkyloxy: 
heteroaryl: heteroarylalkyl; heterocyclic, heterocyclic C|-4alkyl: heicroaryl Ci-4 alkyloxy: 
1 5 aryl C2-IO alkenyl: heteroaryl C2- m alkenyl: heierocyclicC2- 10 alkenyl: NR4R5; C2- 10 

alkenyl C(0)NR4R5: C(0)NR4R5: C(O)NR4Rl0: S(0)3H; S(0)3R8: Ci-io alkyl 
C(0)R I j; C2-IO alkenyl C(0)R 1 1 : C7- 1() alkenyl C(0)OR 1 1 : C(0)R \ \ ; C(0)OR 12: 
OC(O) R n : NR4C(0)R n ; or iwo R | moieties together may form 0-(CH2)sO- or a 5 to 6 
membered unsaturated ring: 
20 1 is 0. or an iniegcr having a value of I or 2: 

s is an integer having a value of I to 3: 

R4 and Rs arc independently hydrogen, optionally substituted C]-4 alkyl. optionally 

substituted aryl. optionally substituted aryl C|-4alkyl, optionally substituted heteroaryl. 
optionally substituted heicroaryl C|.4alkyl. heterocyclic, heterocyclic 1 -4 alkyl. or R4 and 
25 R5 together with ihc nitrogen 10 which ihcy arc attached form a 5 to 7 member ring which 

may optionally comprise an additional heicroaiom selected from O/N/S: 
Y is independently selected from hydrogen: halogen: nilro: cyano; haJosubstituted C | - 10 alkyl: 
Ci - 10 alkyl: C2- 10 alkenyl: Ci-io alkoxy: halosubstituied Ci-|o alkoxy: azide: S(0)iR4: 
hydroxy: hydroxyC 1 -4alkyl: aryl: ar>'l C]-4 alkyl: aryloxy: arylC|-4 alkyloxy: heteroaryl: 
30 heteroarylalkyl; hcieroarylC 1 .4 alkyloxy: heterocyclic. hetcrocyclicC | -4alkyl: aryl C2- 10 

alkenyl: heteroaryl C2-10 alkenyl: hcicrocyclicC2-|0 alkenyl; NR4R5: C2-10 alkenyl 
C(0)NR4R>: Ci 0)NR4R5: 00)NR4R |(>: S(0)3H: S(0)3Rk: C | - 10 alkyl C(0)R 1 1 : 
C2- 10 alkenyl C<0)R 1 1 : C2- 1 0 alkenyl C(0)OR 1 1 : QO)R 1 1 : C(0)OR 1 2; OC(O) R||: 
NR4C(0)R 1 1 ; or two Y moieties together may form 0-fCH2)sO- or a 5 to 6 membered 
35 unsaturated ring: 

n is an iniegcr having a value of I to 3: 
m is an iniegcr having a value of 1 to 3: 
RX is hydrogen or C ] -4 alkyl; 
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R 10 is C |- 10 alkyl C(0)2Rg; 

Ru is hydrogen, C |-4 alkyl, optionally substituted aryl, optionally substituted aryl C|-4alkyl. 
optionally substituted heteroaryl, optionally substituted hetcroarylCi-4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocycIicCi-4aikyl; 

Rl2 is hydrogen, C l-K) alkyl, optionally substituted aryl or optionally substituted arylalkyl. 

or a pharmaccutically acceptably salt thereof. 

A preferred ring substitution for Rj variable is monosubsti luted in the 3-posiuon, or the 
4- position, or di-subsututed in the 3,4- position. The substituent group is suitably an electron 
withdrawing moiety. Preferably R| is nitro, halogen, cyano, tritluoromethyl group, or 
C(0)NR4R_S. 

While Y may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-position or 3- position, with the 4- preferably being 
unsubstitutcd. If the ring is di-substi luted, substituents are preferably in the 2'-, 3 - positions 
of a monocyclic ring. While both R] and Y can both be hydrogen, it is prefered thai at least 
one of the rings he substituted, preferably both rings are at least mono-substituted, i.e. n amd 
m arc each equal to 1 or more. 

Y is more preferably a mono-subsututed halogen, disubstiiuied halogen, mono- 
substituted alkoxy. disubsututed alkoxy. methylenedioxy. aryl, or alkyl. preferably these 
groups arc substituted in the 2 - position or 2 , -,3'-position. 

Exemplified compounds of Formula (la) arc 
N-(4-Nitrn 2-(phcnylsuIfonylaimno)phcnyl)-N'-phcnyl urea 
N-|(2-Phcnylsulfamido) 4-cyanophenyI]- N*-(2-bromo phenyl) urea 
N-(2-{ Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-<2-( Amino sulfonyl styryl) phenyl) N*-(2-bromo phenyl) urea 
2-1(3.4 Di-mcthoxyphenylsuifonyl)amino) phenyl) N'-(2-bromo phenyl) urea 
N-(2-[(4- Aceumidophenylsulfonyl)amino| phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl (2-ihiophene) phenyl) N*-(2-bromo phenyl) urea 
N-(2-f Amino sulfonyl (3-tolyl) phenyl) N-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl benzyl) phenyl) N*-(2-bromo phenyl) urea 
N-|2-i||2-(Trinu(>romcthyl)phenyl|sulfonyl]amino)phenyl|-N , -(2-bmmophenyl)urca 
N-(2-Bromophenyl)-N'-(2-dimeihylaminosulfonylamino|phcnyllurca 
N-l 2-( Phcncthy Isull onylamino)phenyI ]-N'-(2-bromopheny l)urea 

N-|2-K2-AL*LUamid(»-4-mcmylthiazol-5-yl)sulfonyiaminolphcnyIl-N'-(2-bromophenyl)urea 

N-|2-K2.3-Dichlorothien-5-yl)lsulfonylamino]phenyl)-N , -(2-bromophenyl)urea 

N-|2-|f3.5-Bistrinuoromethylphenyl)sulfonylamino|phenyll-N-(2-bromophenyl)urcu 
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N-|2-((2-Benzyl)suironylaminoH5-iri^ 

N-| 2-| 2-(3-Nitrophenyl)sulionylamino (phenyl l-N'-(2-bromophcnyi)urca 

N-[2-[2-(4-Phcnoxyphenyl)sulfonylamino|phenyl|-N'-(2-bromophcnyl) urea 
5 N-[[2-( IS)- 10-Camphorsulfonylamino]phenyl]-N'-(2-bromophcnyI)urea 
N- [ ( 2- ( 1 R )- 1 0-Cam phorsulf ony lam ino Ipheny I ]- N'-(2-bromophcny 1 )urca 
N-[2-[2-(2-Nitro-(4-trifluoromeihyl)phcnyl)sulfony 

N-[2-(2-Aminiv(4-trifluoromeihyl) phenyl) sulfonylamino] phenyl]- N*-(2- 
brom ophen y I )urea 

10 N-[2-(aminosulfonyl phenyl) 3-amino phenyl] N'-(2-bromo phenyl) urea 

Another aspect of the present invention is the novel compounds of Formula (lb), a 
subset of compounds of Formula (I) useful for treating a chemokinc mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound of Formula 
15 (lb) and a pharmaceutically acceptable diluent or carrier. The compounds of Formula (lb) are 
represented by the strucuture; 



X 1 R 2 




wherein 
20 X is oxygen or sulfur; 
X| is oxygen or sulfur; 

R| is independently selected from hydrogen; halogen; nitro; cyano; haJosubstituted C). [o 
alkyl: C|.|oalkyl: C2-10 alkenyl; C|.|() alkoxy: haJosubstituted C\. \() alkoxy; u/jdc: 
S(OhR4; hydroxy; hydroxyC |.4alkyl; aryl; aryl C 1-4 alkyl; aryloxy; arylC 1-4 alkyloxy: 
25 hcieroaryl; heteroarylalkyl ; heterocyclic, heterocyclic C | -4alkyl: hctcroaryl C I -4 alkyloxv: 

aryl C2- 10 alkenyl; heicroaryl C2- 10 alkenyl: heterocyclic^- 10 alkenyl: NR4R_v ^2- 10 
alkenyl QO)NR4R5: C(0)NR4R5: C(O)NR4Rl0: S(0)3H; S(CmRx: C|-|<> alkyl 
Cf 0)R || : C2- 1 0 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 ; C(0)OR 1 2 : 
OCfO) Ri ] : NR4C(0)R| i: or two R j moieties together may form 0-(CH2)sO- or a 5 to 6 
30 mcmbcrcd unsaturated ring; 

t is 0. or an integer having- a value of I or 2: 
s is an integer having a value of 1 to 3: 

R2 is a substituted aryl. hcieroaryl. or heterocyclic ring which ring has a functional moiety 
providing the ionizable hydrogen having a pKa of 10 or less; 
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R4 and R5 arc independently hydrogen, optionally substituted C|-4 alkyl. optionally 

substituted aryl, optionally substituted aryl C |-4alkyl, optionally substituted hcicroaryl. 
optionally substituted he ternary I C 1 -4alkyl. heterocyclic. hetcrocyclicC|.4 alkyl. or R4 and 
R5 together with the nitrogen to which they are attached form a 5 to 7 member ring which 
may optionally comprise an additional heteroatom selected from O/N/S; 
Y is independently selected from hydrogen: halogen; nitro; cyano: haJosubstiluted Cj.jo alkyl; 
C 1 . 10 alkyl: C2- 1 0 aJkcnyl : C i . kj alkoxy : haJosubstiluted C 1 . 1 0 alkoxy; azidc: S(0) t R4: 
hydroxy; hydroxyCi-4aJkyl: aryl; aryl C1.4 alkyl; aryloxy: aryIC|_4 alkyloxy: hetcroaryl: 
hetcroarylalkyl; heteroarylCi-4 alkyloxy; heterocyclic. heterocyclicC|.4alkyl: aryl C2-10 
alkenyl: heteroaryl C2-10 alkenyl; heterocyclicC2- 10 alkenyl: NR4R5: C2-10 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4Rio; S(0)3H: S(0) 3 R8: Cj-io alky] C(0)Rn; 
C2- 1 0 alkenyl CfO)R \ \ : C2-I0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: OC(O) R 1 1 : 
NR4C(0)R n ; or iwo Y moieties together may form 0-(CH2) s O- or a 5 to 6 membered 
unsaturated ring: 

n is an integer having a value of I to 3; 

m is an integer having a value of I 10 3; 

R8 is hydrogen or C 1 -4 alkyl; 

R|0 is C 1-10 alkyl C(0)2R8: 

Rl 1 is hydrogen. Ci-4 alkyl. optionally substituted aryl, optionally substiiuted aryl C|.4alkyl, 
optionally substituted hetcroaryl, optionally substituted heteroaryIC|-4alkyl, optionally 
substiiuted heterocyclic, or optionally substiiuted heterocyclic | ^alkyl: 

Rl2 is hydrogen, C|- 10 alkyl. optionally substiiuted aryl or optionally substituted arylalkyl: 

or a pharmaceutical ly acceptable sail thereof. 

Suitably, the variable, etc. for Formula (lb) are ihe same as those defined for Formula 
(I) above, such as for example the functional moieties on ihe R2 group having an ionizabic 
hydrogen with a pKa of 10 or less. Suitably such functional groups include, but arc not 
limited to. hydroxy, carboxylic acid, thiol. -NH-C(0)R a . -00)NR6R7. substituted 
sulfonamides of the formula -NHS(0)2R n . -S(0)2NHR C . NHC(X2>NHRh. or tctrazoyl (as 
defined for Formula (I). 

Suitably for compounds of Formula fib), a preferred ring substitution for Rj is in the 
3-position. the 4- position or is preferably di substituted in the 3.4- position. The substiiucni 
group is suitably an electron withdrawing moiety. Preferably R | is nitro. halogen, cyano. 
trilluoromcthyl group, or C(0)NR*4R5. 

While Y may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-posiiion or 3- position, with the 4- preferably being 
unsubstitutcd. If the ring is disubstitutcd. substitucnus arc preferably in the 2' or 3* position of 
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a monocyclic ring. While both R 1 and Y can both be hydrogen, it is prcfercd thai at least one 
of the rings be substituted, preferably both rings arc at least mono-substituted, i.e. n amd m are 
each equal to I or more. 

Suitably for compounds of Formula (lb), Y is more preferably disubstituicd halogen, 
5 mono-substituted halogen, disubstituicd alkoxy, mono-substituted alkoxy, methyiencdioxy. 
aryl, or alkyl, preferably in the 2'position or 2\3 -position. 

Another aspect of the present invention is the novel compounds of Formula (Ic). a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This 
10 invention also relates to the pharmaceutical compositions comprising a compound of Formula 
(Io and a pharmaceutical^ acceptable diluent or carrier. The compounds of Formula do are 
represented by the strucuture: 




wherein 
15 X is oxygen or sulfur; 
X i is oxygen or sulfur: 

R| is independently selected from hydrogen: halogen: nitro; cyano: halosubstituted C | -] o 
alkyl: C i-io alkyl: C2- 10 alkenyl: C|-K) alkoxy: halosubstituted C|. to alkoxy: azidc: 
S(OhR4: hydroxy: hydroxyC | .4alkyl: aryl: aryl C |-4 alkyl: aryloxy: aryl C | .4 alkyloxy: 
20 heteroaryl: he ternary lalky I: heterocyclic, heterocyclic \ -4a Iky 1: hetcroarylC 1 .4 alkyloxy: 

aryl C2- 10 alkenyl: heteroaryl C2- 10 alkenyl: heterocyclic C2- 10 alkenyl: NR4R5: C2- 1 < » 
alkenyl C(0)NR4R.V C(0)NR4R5: C(0)NR4R UK S(C»3H: S(OnRs:C|.|o alkyl 
C(0)R 1 l : C2- 1 0 alkenyl C(0)R 1 1 ; C2-I0 alkenyl C( 0)0R 1 1 : C(0)R 1 \ : C(OOR 1 : : 
OC(O) Ri 1 : NR4C(0)R l \ : or two R ] moieties together may form 0-(CH2>sO- or a 5 10 ^ 
25 mcmbered unsaturated ring: 

1 is 0. or an integer having a value of I or 2: 
s is an integer having a value of I to 3: 

R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl. optionally 

substituted aryl- optionally substituted aryl C |-4alkyl. optionally substituted hetcmary). 
30 optionally substituted heteroaryl C 1.4 alkyl. heterocyclic, heterocyclic C1.4 alkyl. or R4 

and R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring 
which may optionally comprise an additional heteroaiom selected from O/N/S: 
Y is independently selected from halogen: nitro: cyano: halosubstituted C |.|o alkyl; C mo 
alkyl: C2- 10 alkenyl; C 1 . 10 alkoxy; halosubstituted C \. 10 alkoxy; azidc: SfO)tR4: 
35 hydroxy; hydroxy C ) -4alkyl: aryl; aryl C 1 -4 alkyl: aryloxy: arylC | .4 alkyloxy; heteroaryl: 
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heicroarylalkyl: hcicroarylC|-4 alkyloxy; heterocyclic, heterocyclic C i-4alky I: aryl C2-I0 
alkenyl; hetcroaryl C2-IO aJkcnyl; heterocyclic C2- 10 alkenyl: NR4R5; C2-I0 alkenyl 
C(0)NR4R5: C<0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3R8: CmO alkyl CfO)Ri 1: 
C2- 1 0 alkenyl C(0)R 1 1; C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: OC(O) R 1 1 : 
NR4C(OjR| | ; or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 membered 
unsaturated ring: 

n is an integer having a value of I to 3; 

m is an integer having a value of I to 3: 

Rfl is hydrogen or C | -4 alky]; 

R 10 is C|. 10 alky) C(0)2R8: 

R 1 1 is hydrogen. C 1-4 alkyl, optionally substituted aryl, optionally substituted aryl C|-4alkyi. 
optionally substituted heteroaryl, optionally substituted heteroarylC|-4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclicC).4alkyl; 

Rl2 is hydrogen. C]-io alkyl, optionally substituted aryl or optionally substituted arylalkyl: 
provided that 

when n = 1 than Y is substituted in the 2- or 3- position; 

when n =2 than Y is di -substituted in the 2'- 3'- position, the 2 -5'- position, the 
2'-6' position, the 3'-5* or the 3'-6" position: 

when b = 3 than Y is irisubsiiuiicd in the 2'-3'-5' or the 2*-3'-6 - positions; 
further provided that 

when X| is O. m=2. Rj is 2-t-butyI. 4-mcthyl. and n=3 than Y is not 2 -OH.3 -t- 
butyl. 5-mcthyl: 

when X i is O. m=l, R| is 4-mcthyl. and n=2 than Y is not 2 -OH. 5*-methyl; 
when X 1 is O. m=l. R 1 is hydrogen, and n=2 than Y is not 2-6-diethyl: 
when X | is O. m=l, R] is 6-OH. and n=2 than Y is not 2 -5 -methyl: 
when X 1 is S. m= I . R \ is 4-ethyl. and n= 1 than Y is not 2-mcthoxy: 
or a pharmaceutically acceptably salt thereof. 

Suitably, the variables, etc. for Formula (Ic) arc the same as those defined for Formula 
(I) above unless indicated. . 

Suitably for compounds of Formula (lc>. a preferred ring substitution for Rj is in the 
3-position. the 4- position or di substituted in the 3.4- position. Preferably R 1 is other than 
hydrogen. The subsiitucni group is suitably an electron withdrawing moiety. Preferably R 1 is 
nitro. halogen, cvano. trilluoromethyl group, or ClO)NR4R5. 

While Y may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-position or 3- position, with the 4- preferably being 
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unsubstiiuied. II ihe ring is disubsiiiutcd, subsiituents are preferably in ihc T or 3' position of 

a monocyclic ring. While both R i and Y can both be hydrogen, ii is prclercd that at least one 

ol the rings be substituted, preferably both rings are at least mono-substituted, i.e. n amd m arc 

each equal to I or more. 
5 Suitably lor compounds of Formula (Ic), Y is more preferably a mono- substituted 

halogen, disubsiiiutcd halogen, mono-substituted <alkoxy, disubstitutcd alkoxy. 

methylencdioxy. aryl, or alkyl, preferably with these groups in the 2'position or 2.3-position. 
Exemplified compounds of Formula (1c) are: 

N-|2-Hydroxy-4-(mcthoxycarbonyl)phcnyI|-N'-phenylurea: 
10 N-i2-Hydroxy-5-nitro-phcnyl]-N'-phenyl urea 

N-(2-Hydroxy-4-tluorophenyl)-N'-phenyl urea 

N-12-Hydroxy-4-(trifluoromeuiyl)phenyl]-N'-phenyI urea 

N-(2-Hydroxy-4-niu*ophenyl)-N'-(2-hydroxy-4-niu*ophenyl) urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-phenyl-ihiourea 
15 N-(2-Hydroxy-5-nitrophcnyl)-N'-(3-methoxy-2-ihienyl)urea 

N-(2-Hydroxy-4-nitrophenyI)-N'-(3-methoxy-2-lhienyl)urea 

N-(2-Hydroxy-4-niirophenyl)-N'-(3-meihoxyphenyl)urea 

N-(2-Hydroxy-4-niirophenyl)-N-(2-meihoxyphenyl)urca 

N-(2-Hydroxy-4-niU'ophenyI)-N*-(3-trifluoromethylphenyl)urea 
20 N-(2-Hydroxy-4-niu*ophenyl)-N , -(2-trifluoromethylphenyl)urea 

N-(2-Hydroxy-4-nilrophcnyl)-N'-(4-trinuoromethylphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2-hromophcnyl)LTea 

N-(2-Hydroxy-4-nitrophcnyl)-N , -(3-bromophcnyl)urea 

N-(2-Hydroxy-4-nitrophcnyl)-N'-(4-bromophenyl)urea 
25 N-(2-Hydroxy-4-niirophcnyl)-N , -(2-phcnylphenyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2-niirophcnyl)urca 

N-(2-Hydroxy-4-niirophenyl>-N , -(2-fluorophcnyl)urca 

N-(2-Hydroxy-4-nitrophcnyl)-N'-(2.6-dinuorophcnyl>urca 

N*(2-Hydroxv-4-niirophcnyl)-N'-(2-cihoxyphcnyliurca 
30 N.f2-Hydroxy-4-niin»phcnyl)-N'-(2-cthyiphcnyhurca 

N-{2-Hydroxy-4-nitrophcnyl)-N , -(2-irinuoromcihoxyphcnyl)urca 

N-(2-Hydroxy-4-nitrophcnyl) N , -C2-mcihylthiophcnyl> urea 

N-(2-Hydroxy-4-niiro-phcnyl) N'-(2-chJoro 6-mcihyl phenyl) urea 

N-(2-Hydn>xy-4-niinvphenyl) N'-(2-sulfoxymcthyl phenyl) urea 
35 N-(2-Hydroxy-4-trifluoromcihyl phenyl >-N'-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-trinuoromcthyl phenyl )-N'-(2-phenyl phenyl) urea 

N-f2-Hydroxy-4-carbomeihoxy phenyH-N'-C-phcnyl phenyl) urea 

N-i2-Hydroxy-4-nurophcnyl)-N'-(2.3-dichloro phenyl) urea 
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N-(2-Hydroxy-4-nitrophenyl)-N'-(2.4-dichloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyI)-N'-(2-chloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl)-N'-(2,4-dibromo phenyl) urea 
N-(2-Hydroxy-l-napthyl)-NX2-bromo phenyl) urea 
5 N-(2-Hydroxy-4-nitrophenyl)-N , -(2,3-methylenedioxyphenyl)urca 
N-(2-Hydroxy-4-niirophenyl) N-(3-chloro 2-methoxy phenyl) urea 
N-[2-Hydroxy-4-(Benzylamino)earbonyl phenyl)-N'-(2-bromophenyl)urea 
N-(2-Hydroxy-4-nitro phenyl)-N'-(2-phenoxy phenyl) urea 
N-(2-Hydroxy-4-Huoro phenyl)-N'-(2-bromo phenyl) urea 

10 N-(2-Hydroxy-3.4-difluoro phenyI)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urea 
N- (2- Hydroxy 4- methyl phenyl)- N - (2- bromo phenyl) urea 
N-(2-Hydroxy-4-nitro phenyl)-N*-(2-phenylamino phenyl) urea 
N-(2-Hydroxy 3-carboxyphenylVN'-(2-bromo phenyl) urea 

15 N-(2-Sulfhydryl-4-bromo phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-niiro phenyl)-N'-(2-iodo phenyl) urea 
N- (2 -Hydroxy 4-niiro phenyl)- N'-(2-bromo phenyl) thiourea 
N-(2-Hydroxy-4-azidophenyl)-N'-(2-methoxyphenyl)urea 
N-f2-Hydroxy-5-cyanophenyl]-N'-|2-bromophenyl] urea 

20 N-|2-Hydroxy-3-nuorophenyl)-N , -f2-bromophenyl] urea 

N-f2-Hydroxy-3-nuoro-5-bromophenyll-N'-[2-bromophenyl| urea 
N-[2-Hydroxy-3-chlorophenyl)-N'-[2-bromophenyl) urea 
N-[2-Hydroxy-3-trinuoromeihylphenyl|-N'-|2-bromophenyl | urea 
N-[2-hydroxy-3.4-diphenyI phenyl I-N*-[2-bromophenyll urea 

25 N-[2-Hydroxy-3-glycincmethylesicrcarbonyl phenyl l-N'-(2-bromophcny 1 1 urea 
N-|2-Hydroxy-3-glycincarbonylphenyl|-N'-I2-bromophenyl| urea 
N-[2-Hydroxy-3.5-dichlorophenyll-N , -|2-bromophenyll urea 
N-|2-Hydroxy-3-nitrophenyll-N'-[2-bromophcnyll urea 
N-[2-Hydroxy-3.4-dichlorophenyl|-N'-f2-bromophenyll urea 

30 N-[2-Hydroxy-3-cyanophenyl]-N -|2-bromophenyl) urea 
N-|2-Hydroxy-4-cyanophenyl]-N'-[2-bromophenyl] urea 
N-[2-Hydn>xy-4-cyanophenyl|-N , -|4-meihoxyphenyl] urea 
N-|2-Hydroxy-4-cyanophenyll-N'-[2-phcny]phenyIi urea 
N-|2-Hydroxy-4-cyanophcnyl|-N'-|2-mcihylphenyl] urea 

35 N-|2-Hydn>xy-4-cyanophcnyl]-N'-|2-irinuoromeihylphcnyll urea 
N-f2-Hydroxy-4-cyanophenyll-N*-[3-trinuoromethylphenyll urea 
N-[2-Hydroxy-4-cyanophenyl]-N'-|4-irinuoromethylphenyn urea 
N- [2- Hydroxy- 3-n-propylphenylJ-N'-[2-brornophenyi| urea 
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N-f2-Hydroxy-4-eihylphenylJ-N'-|2-bromophenyl| urea 
N-[2-Hydroxy-3-phenylaminocarbonyl phenyl]-N'-|2-bromophenyll urea 
N-[2-Hydroxy-3-cyano-4-meihylpheny!|-N , -|2-bromophenyI| urea 
N-[2-Hydroxy-4-carbophenyl phenyl |-N-|2-bromophenyli urea 
5 N-[2-Hydroxy-3-carhophenyl phenyl |-N -f2-bromophenyl J urea 
N-|2-Hydroxy-3-benzyloxy phenyl l-N-[2-bromophenyl) urea 
(E)-N-[4-[2-(Methoxycarbonyl)ethenyl)-2-hydroxyphenyl|-N , .(2-bromophcnyl| urcu 

CE)-N-[3-[2-(Methoxycarbonyl)eihenyIl-2-hydroxypheny]|-N'-|2-bromopheny]|urca-N- [2- 
bromophenyl] urea 

10 (E)-N-[3-[2-(Aminocarbonyl)eihenyl]-2-hydroxyphenyl]-N , -f2-bromophcnyl|urca-N'-|2- 
bromophenyl] urea 

(E)-N-[4-r2-(Aminocarbonyl)ethenyI]-2-hydroxyphenyl)-N'-f2-bromophenyl|uroa-N-|2- 
bromophenyl] urea 

N-[2-Hydroxy-4-benzamide pheny] ]-N'-[2-bromopheny 1) urea 
15 N-[2-Hydroxy-4-aminocarbonyl phenyl]-N'-[2-bromophenyI] urea 

N-(2-Hydroxy-3,5.6-trifluorophenyl)-N , -(2-bromophenyl)urea 

N-(2-Hydroxy-3-fluoro-4-trifluoromethylphenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-3-iodophenyl)-N-(2-bromophenyI)urea 

N-[2-Hydroxy-4-cyanophenyl]-N'-[4-phenylphenyl] urea 
20 N-[2-Hydroxy-4-cyanophenyl]-N'-[23-dichlorophenyl] urea 

N-[2-Hydroxy-4-cyanophenyl]-N , -l2-methoxyphenyIl urea 

N-f2-Hydroxy-4-cyanophenyll-N'-|3-methoxyphenyl| urea 

N-(2-Hydroxy-5-nuorophenyI]-N'-(2-bromophenyll urea 

N-|2-Hydroxy-5-lrifluoromethylphenyl J-N'-[2-bromophcnyl | urea 
25 N-[2-HydroxyphenyI]-N'-I2-bromophenyll urea 

N-fTrans-3-styrI-2-hydroxyphenyl)-N'-[2-bromophcnyl| urea 

N-|2-Hydroxy-3.4-dichlorophenyl|-N -|2-meihoxyphcnyl| urea 

N-(2-Hydroxy-3.4-dichlorophcnyl)-N'-|4-methoxyphcnyl| urea 

N-[2-Hydroxy-3.4-dichlorophenyll-N'-|3-irifluoromcihylphenyl] urea 
30 N-f2-Hydroxy-3.4-dichlorophenyl|-N , -|2-phenylphenyl| urea 

N-[2-Hydr(ixy-3.4-dichlorophenyl)-N -(4-phenylphenyll urea 

N-|2-Hydroxy-3.4-dichlorophenylI-N'-|2.3-dichlorophcnyl| urea 

N-[ 2-Hydroxy-4-isopropylphenyI ]-N'-| 3-trifluoromeihylphcnyl | urea 

N-i2-Hydri)xy-3-naphihyl|-N'-[2.3-diehlorophenyl) urea 
35 N-(2-Hydroxy-4-azidophenyl)-N'-(2-iodophenyl)urea 

N-(2-Hydroxy-3-azidophenyl)-N'-(2-bromophenyl)urea 

N-f2- Hydroxy- 3-cyanophenyl]-N'-[2-methoxyphenyl | urea 

N-[2-Hydroxy-3-cyanophenyll-N'-|3-trinuoromeihylphenyl) urea 
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N-|2-Hydroxy-3-cyanophcnyi|-N , -|2-phcnylphenyl| urea 
N-[2-Hydroxy-3-cyanophcnylI-N'-|2.3-dichIorophcnyi| urea 
N-[2-Hydroxy-4-isopropyIphenylj-N .|2,3-dichlorophcnyi| urea 

N-f2-HydR)xy-4-isopropylphenyJJ-N , -[2-chIom-5-irinuoromcihylphcnyl| urea 
N-f2-Hydroxy-3-pheny]pheny]|-N , -f2,3-dichlomphcnylJ urea 
N-f2-Hydroxy-5-nitrophenyi]-N -|2-mcihoxyphenyl| urea 
N-[2-Hydroxy.5-nitrophenyl]-N'-I3-irinuoromethylphcnyl| urea 
N-[2-Hydroxy-5-nitrophenyl]-N'-[2-phenylphcnyl) urea 
N-f2-Hydroxy-5-nitrophenyl]-N , -[2.3-dichlorophcnyl] urea 
N-f2-Hydroxy-5-eihylsuIfonylphenyl)-N'-[2,3.dichU)rophcnyi| urea 
N-[2-Hydroxy-3,4.dichlorophcnyll-N , -[2.4 dimeihoxyphenyl] urea 

N-[2-HydroxyOAdichlorophenyl|-N-f2-chJoro-5-irinuoromcthy]phcnyl| urea 
N-[2-Hydroxy-3»4-dichlorophenyl]-N-fbenzyl) urea 

N-[2-Hydroxy-4-isopropy]phenyl]-N , -f3-trinuoromeihy]phenyl| urea 
N-[2-Hydroxy-3-naphthyl]-N'-f 3-trifluoromethylphenyl | urea 
N-f2-Hydroxy-3-naphthylJ-N'-(2»3-dich]orophenylJ urea 
N-[2-Hydroxy-3-naphthyil-N'-| benzyl) urea 
N-[2-hydroxy-3-(phenyIaminocarbonyl) phenylJ-N'-[ocnzoyl| urea 
N-[2-Hydroxy-3-trinuoromeihylphenyl]-N'-[benzoyl] urea 
N-f2-Hydroxy-4-cyanophenylJ-N-fbenzoylJ urea 
N-f2-Hydroxy-5-naphthalenesulfonic acid]-N'-[2-bromophenyl| urea: 
N-[2-Hydroxy-4-naphuialcnesuJronicacid)-N , -f2.brornophcnyI| urea; 
N-(2-Hydroxy 3-napihyl) N'-(2-bromo phenyl) urea: 
N-(2-Hydroxy-l-napthyI>-N -f2-bromo phenyl) urea: 
N-(2-Hydroxy-4-nhrophcnyl)-N , -(l-naphthyl)urea: 

Suitable pharmaceutical^ accepiable sails arc well known 10 those skilled in the art and 
include basic salts of inorganic and organic acids, such as hydrochloric acid, hydrobromic 
acid, sulphuric acid, phosphoric acid, methane sulphonic acid, ethane sulphonic acid, acetic 
acid, malic acid, tartaric acid, citric acid. lactic acid, oxalic acid, succinic acid, lumaric acid, 
maleic acid, benzoic acid, salicylic acid, phenylaccue acid and mandclic acid. In addition, 
pharmaceutical^ acceptable salts of compounds of Formula (h may also be formed with a 
pharmaceutical^ acceptable cation, for instance, if asunstiiucni group comprises a carboxy 
moiety. Suitable pharmaceutical acceptable cations are well known to those skilled in the art 
and include alkaline, alkaline eanh. ammonium and quaternary ammonium cations. 



The following terms, as used herein, refer to. 

* "halo" - all halogens, that is chloro. fluoro. bromo and lodo. 
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• "C|_ioalky]" or "alky!" - both straight and branched chain radicals of I to 10 carbon 
atoms, unless the chain length is otherwise limited, including, but not limned to. methyl, ethyl, 
n-propyl. uY>-propyl. n-bulyl. se c-buiyl. /.vo-butyl. rrrr-buiyL n-pentyl and the like. 

• The term "cycloalkyl" is used herein to mean cyclic radicals, preferably of 3 to 8 
carbons, including but not limited to cyclopropyl. cyclopentyl. cyclohcxyl. and the like. 

• The term "aJkenyP" is used herein at all occurrences to mean straight or branched 
chain radical of 2-10 carbon atoms, unless the chain length is limited thereto, including, but not 
limited tocihenyl, l-propenyl. 2-propenyL 2-mcihyl- 1 -propcnyl. 1-butenyl. 2-buicnyl and the 
like. 

• "aryr - phenyl and naphthyl: 

• "heteroaryl" (on its own or in any combination, such as " heteroaryl ox y". or 
"heteroaryl alky]") - a 5-10 membered aromatic ring system in which one or more rings contain 
one or more heteroaioms selected from the group consisting of N. O or S, such as. hut not 
limited, to pyrrole, pyrazole. furan. thiophene, quinolinc. isoquinolinc. quinazolinyl. pyridine, 
pyrimidinc. oxazolc. thiazolc, thiadiazolc. triazole, imidazole, or benzimidazolc. 

• "heterocyclic" (on its own or in any combination, such as "hcicrocyclicalkyl") - a 
saturated or partially unsaturated 4- 10 membered ring system in which one or more rings 
contain one or more heteroaioms selected from the group consisting of N. O. or S: such as. but 
not limited to. pyrrolidine, piperidine, pipcrazine. morpholine, teirahydropyran. or 
imidazolidine. 

• The term "aryialkyl" or "heteroarylalkyl" or "hetcrocyclicalkyl" is used herein to 
mean C mo alkyl. as defined above, attached to an aryl. heteroaryl or heterocyclic moiety, as 
also defined herein, unless otherwise indicated. 

• "sulfinyl" - the oxide S (O) of the corresponding sulfide, the term "thio" relcrs to the 
sulfide, and the term "sulfonyl" refers to the fully oxidized S(OJ2 moiety. 

• The term "wherein two R| moieties (or two Y moicucs) may together form a 5 or 6 
membered unsaturated ring" is used herein to mean the formation of a napthylene nng system 
or a phenyl moiety having attached a 6 membered partially unsaturated nng such as a C6 
cycloalkcnyl. i.e hcxene. or a C.s cyloalkenyl moiety, cyclopcntene. 

The compounds of Formula (1). (la). (Ib). (Ic). (II) and (III) may be obtained by 
applying synthetic procedures, some of which arc illustrated in the Schemes below. The 
synthesis provided lor in these Schemes is applicable for the producing compounds of Formula 
(1). da). (II) and (III) having a variety of different R. R|. and Ar groups which are reacted, 
employing optional subsuiucnis which are suitably protected, to achieve compatibility with the 
reactions outlined herein. Subsequent deproicction. in those cases, then affords compounds of 
the nature generally disclosed. Once the urea nucleus has been established, further compounds 
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of these formulas may be prepared by applying standard techniques for functional group 
intcrconversion, well known in the an. While the schemes arc shown with compounds only of 
Formula (I) this is merely for illustration purposes only. 



Scheme 1 




NH 2 



a 




1 



2 



R=NH 2 , OH. C0 2 H. SH 
NHS0 2 R 



a)PhNCO 



Ortho substituted phenyl ureas shown in 2.scheme l may be prepared by standard 
conditions involving the condensation of commercially available ortho substituted 
aniIine(AJdrich Chemical Co.. Milwaukee, Wi) with the commercially available optionally 
substituted aryl isocyanatc (Aldrich Chemical Co., Milwaukee, Wi) in an aprotic solvent 
(DMF, toluene). When the l-(RS02NH)2-(NH2)Ph is not commercially available it can be 
made by treaiing.the commercially available RSO2CI with the cooresponding 2=phenylene 
diamine in the presence of an base like methyl amine or NaH in an aprotic solvent (like 
methylene chloride or DMF). 



If the desired 2-substitutcd aniline S-schcme 2 . is not commercially available the 
corresponding nitro compound can be prepared from 3-scheme 1 . under standard nitration 
conditions (using HNCh or BF4NO3) at 23 °C. The nitro compound is then reduced to the 
corresponding aniline using SnCb in EtOH(or alternately Ho/Pd or UAIH4). 



Scheme 2 




R"=OH. NH 2 . NHS0 2 R 



a)HNQ 3 . 23 °C b)SnCI 2 . EtOH 
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Scheme 3 




S 2 fi 

a) NH 4 SCN. Br 2 

b) NaOH EtOH 



II the desired 2-amino bcnzcncihiol X-sehemc 3 is noi commercially available ii can be 
synthesized by reaction of the phenyl aniline with the thiocyanate anion in the presence of an 
oxidanrtlikc bromine) to produce the 2-amino benzihiazole 7-schemc 3 . This thiazole can then 
5 be hydrolyzed to the desired 2-amino benzencthiol 8-scheme 3 with a strong base like NaOH in 
a protic solvent (i.e.. EtOH). 

Scheme 4 





a)TBSCl. imtd. DMF b)i)CICXCI. NaHC0 3 . ii)PhNH 2 c)Et 3 N*HF. CH 3 CN 
In the case where the thioisocyanatc or phenyl isocyanatc is noi commercially 
available, the thiourea or urea 1 1 -scheme 4 may be prepared from the commercially av ailable 

10 onho substituted aniline. This compound is first protected with a protecting group (tert-buiyl 
dimethyl silyl or benzyl ) by conditions well known in the arKsec Greene. T Protecting 
Groups in Organic Synthesis . Wiley&Sons. New York. 1981). This protected aniline is then 
reacted, in the presence of a base(likc triethyl amine or sodium bicarbonate), with either 
ihiophosgcne or a solution of phosgene in an aprotic solvent (ie. DMF. toluene), followed by 

1 5 aniline to produce the protected thiourea or urea respectively. The corresponding urea or 
thiourea is then dcproiccted. using conditions standard in the an. to form the desired thiourea 
or urea 1 I -scheme 4. 
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Scheme 5 




12 



CO2H 



a.b 




a)(PhO) 2 PON 3) Et 3 N b)PhXNH 2 
X=OH, NHS0 2 R, SH 



Alternately the urea can be formed using a Curtius rearrangement from the 
corresponding aromatic or thiophene carboxylic acid 12-scheme 5 . The carboxylic acid is 
submitted 10 standard Curtius conditions ((PhO)2PON3, E13N or CICOCOC1 followed by 
5 NaN-0 and the intermediate isocyanate is trapped by an appropriately substituted aniline. 

Pharmaceutical^ acceptable salts of compounds of Formula (I) may be obtained in 
known manner, for example by treatment thereof with an appropriate amount of acid or base in 
the presence of a suitable solvent. 



Another aspect of the present invention is the novel synthesis of cyano nitrophenol 
intermediates. Numerous conversions of aryl halides to aryl cyano derivatives with copper (I) 
cyanide have been published. However, no examples of an aryl ring with a hydroxy group 
present were mentioned. Several attempts to obtain a cyano phenol moiety with published 

15 results failed. Using known conditions of elevated temperatures, greater than 170"C. such as 
from 180 to 210' did not yield displacement of the halogen to a cyano moiety. Standard bases, 
such as DMF and pyridine further provided no desired product. Intermediates such as 2- 
amino-5-lluorophenol. 2-niiro-5-fluorophenol f 2-niiro-5-methyl-6-bromophenol were tried 
with a change of halogens, from fluorine 10 chlorine to bromine, and with use of copper (I) 

20 cyanide The use of a bromine derivative, such as 2-nitro-5-methyl-6-bromopheno] . with 
dimethyl I ormamidc and using tricthylaminc with a catalytic amount of dimethylamino pyridine 
and copper (I) cyanide at reduced temperatures., i.e. <1(XTC. preferably 60 to about Hi) "C for 
reduced limes from strandarized procedures, i.e.. < 18 hours, preferably about 4 m 6 hours 
yielded the desired products. 

25 There lore one aspect of the invention is to a process for producing a cyano phenol 

derivative of the formula: 



10 
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p. 



wherein Ri is as defined for Formula (I) above, which method 



comprises reacting a compound of the formula: 

OH 




10 



15 



20 



R ' wherein X is halogen with copper (I) cyanide, dimethylformamidc. 

triethyl amine and a catalytic amount of dimethylamino pyridine. Preferably, the process is run 
at reduced temperatures of about 60 to about 80"C Preferably X is bromine. 



In the Examples, all temperatures are in degrees Centigrade (°C) Mass spectra were 
performed upon a VG Zab mass spectrometer using fast atom bombardment, unless otherwise 
indicated. 1 H-NMR (hereinafter "NMR") spectra were recorded at 250 MHz or 4<X)MHz 
using a Bruker AM 250 or Am 400 spectrometer, respectively. Multiplicities indicated arc: 
s=singleu d=doublet, t=triplet, q=quartet. m=muluplet and br indicates a broad signal. Sat. 
indicates a saturated solution, equiv. indicates the proportion of a molar equivalent of reagent 
relative to the principal reactant. 

Flash chromatography is run over Merck Silica gel 60 (230 -4(H) mesh). 

SYNTHETIC EXAMPLES 

The invention will now be described by reference to the following examples which are 
merely illustrative and are not to he construed as a limitation of the scope of the present 
invention. All temperatures are given in degrees centigrade, all solvents used herein arc of the 
highest available purity and all reactions are run under anhydrous conditions in an argon 
atmosphere unless otherwise indicated. 

General Method A: Synthesis of N, N'- phenyl urea To a solution of substituted 
phenyl isocyanate (1.0 equiv.) in toluene (5 miliLilcrs (hereinafter "mL")) the corresponding 
aniline < LO equiv.) was added. The reaction mixture was stirred at about X0°C until complete 
(24-48 hours (hereinafter "hrs" or "h")). then cooled to room temperature. The purifications, 
yields and spectral characteristics for each individual com pound are listed below 



30 



General Method B: Synthesis of N, N'- phenyl urea To a solution of phenyl 
isocyanate (1.0 equiv.) in dimethyl formamidc (lmL) the corresponding aniline < 1 .0 equiv.) 
was added. The reaction mixture was stirred at about 80°C until complete (24-4S hours), then 
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the solvent was removed under vacuum. The purifications, yields and spectra] characteristics 
for each individual compound are listed below. 

General Method C:Synthesis of sulfonamide The ortho substituted aniline (1 equiv.). 
triethyl amine (1 equiv.) and the desired sulfonyl chloride (1 equiv.) were combined in 
methylene chloride and allowed to stir at about 23 n C until complete ( 1 2-36 h). The reaction 
mixture was partitioned between water and methylene chloride. The organic layer was 
separated and dried over magnesium sulfate, filtered and concentrated in vacuo. The 
purifications of each compound are listed below. 

Example 1 

Preparation of N-r2-Hvdroxv-4-rmethoxvcarh nnvl)nhenvn-N , -nhenvl un»a 

N-p-Hydroxy^-CmethoxycarbonyDphenyll-N-phenyl urea was prepared from 
methyl-4-amino-3-hydroxybenzoate (200 mg, 1 . 19 mmol) and phenyl isocyanate (1.19 mmnl > 
according to the procedure noted above in General Method A. The product was purified by 
precipitation from toluene, and filtering, to afford the tided compound (309 mg t 90<7r). mp: 
188.4-188.8°C: 'HNMR (CD3OD/CDCI3): 8 8.15 (d, 1H.J = 8.25 Hz). 7.70 (s. I H). 7.51 
(d, IH, J = 8.25 Hz), 7.43 (d, 2H, J = 8.25 Hz), 7.30 (t, 2H, J = 8.25 Hz), 7.01 (1. IH, J = 
8.25 Hz), 3.87 (s, 3H): EI-MS-m/z 286 (M+H) + : Anal. (C 15^4^04) C. H, N. 

Example 2 

Preparation of N-f 5-nitro-2-hvdroxv nhenvlNN'-nhenvl urea 

The N-|5-nitro-2-hydroxyphenyl)-N -phenyl urea was prepared from the 5-nitro 2 
hydroxy aniline and phenyl isocyanatc according to the procedure in General Method A. The 
product was purified by precipitation from toluene and filtering to afford the titled compound 
( 100 mg. 30* ). 1 H NMR (CDjOD): 6 9.4K (s. I H. NH). 9.07 (d. J = 1 .56 H/.. NH ). K.55 
(s. IH). 7.80 (dd. IH. J = 6.25 Hz and J = 1.56 H/.). 7.50 fd. 2H. J = 6.25 H/.). 7.30 <t. 2H, 
J = 6.25 Hz). 7.01 <m. 2H). EI-MS m/z 273 (M+H)+ 

Example ? 

Preparation of 3-hvdroxv-4-( f(nhcn vlamino)carhonvllaminolhcn/amide 

a) Prcparation of 0.67 Molar (hereinafter "M") Slock Solutions of Aluminum Amide Reagents 

To a suspension of the appropriate hydrochloride (0.02 mole (hereinafter "mol">i in dr\ 
toluene (20 mL) at about 0°C was slowly added a solution of (2M, 10 mL) of irimethyl 
aluminum in toluene. Alter the addition was complete, the reaction mixture was allowed to 
warm to room temperature and was stirred for about 1 -2 hours until gas evolution has ceased 

b) Preparauon of 3-hydroxy-4-{[(phenylamino)carhonylJamino}hcnzamide 



PCT/US96A)2260 



- 34 - 

To a solution of the N-[2-hydroxy-4-(mcthoxycarbonyl)phcny!|-N , -phenyl urea (60 
miligram (hereinafter "mg"), 0.2 mmol) in toluene (2 mL) was added aluminum amide reagent 
(0.9 mL, 0.67M). The reaction mixture was stirred at reflux for about 12 hours. The reaction 
mixture was cooled to room temperature and was carefully quenched with 5% HC1. The 
5 organic layer was separated and the aqueous layer was extracted three times with ethyl acetate. 
The organic extracts were combined, dried over MgSCXj, filtered and concentrated under 
reduced pressure. Chromatography of the resulting solid on silica gel (ethyl acetate) gave the 
desired amide (28 mg.497r). mp: 1 06.8- 1 07. 1 °C; l H NMR (CDiOD/CDCb): 6 7.98 (d, 1H. 
J = 8.25 Hz), 7.35 (d, 2H, J = 8.25 Hz), 7.30 (d, 2H, J = 8.25 Hz), 7 17 (t, 2H. J = 8.25 
10 Hz). 6.91 (t. IH, J = 8.25 Hz); EI-MS m/z 271 (M+H) + : Anal. (C14HHN3O3) C. H. N. 

Example 4 

Preparation of N-Q-hvdroxv^.nuorophenvlVN-nhenvl nrea 

a) Preparation of 2-amino-5-fluoro phenol 

15 A mixture of 5-fluoro-2-nitrophenol (5(K) mg, 3. 18 mmol) and tin (II) chloride (.1.76 

g, 9.2 mmol) in ethanol (10 mL) was heated at 80°C under argon. After 30 min, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH 7-8), by addition of 5% aqueous sodium bicarbonate, 
before being extracted with ethyl acetate. The organic phase was washed with brine, dried over 

20 MgS04 and filtered. Evaporation of the solvent gave the title compound(335 mg, 83%). 'H 
NMR (CD?OD/CDCb): 6 6.6 (m. IH), 6.38 <dd. IH, J = 8.3 Hz and ) = 2.8 Hz). 6.29 (m. 
1H). 

b) Prcparation of N-(2-hydroxy-4-nuorophcnyl)-N'-phcnyl urea 

N-(2-Hydroxy-4-iluorophcnyl)-N'-phcnyl urea was prepared from 2-amino-5-nuoro 
25 phenol (2(X) mg. 1.57 mmol » and phenyl isocyanatc according to the procedure in General 
Method A. The product was purified by precipitation from toluene and filtering to afford the 
titled compound (352 mg. 91 9f). mp: 195.5- I95.7°C: 'HNMR (CDiOD/CDCh): 5 7.70 <m. 
IH), 7.3 (d. 2H. J =: K.25 Hz). 7.15 it. 2H. J = 8.25 Hz). 6.8<J u. IH. .1 = 8.25 Hz). 6.50 - 
6.38 (m. 2H): EI-MS m/z 246 (M+H)+: Anal. (C^Hn^O: F) C\ H. N. 

30 

Example 5 

Preparation p] 2- f hphenvlaminoicarhtTnvllamino Umophcnol 

2-{|(Phenylamino)carbonyl|imiino}thiophcnol was prepared from 2-aminothioplKMiol 
(2(H) mg. 1.6 mmoh and phenyl isocyanatc according to the procedure in General Method A 
35 The product was purified by precipitation from toluene and filtering to afford the titled 

compound (330 mg. 85 <7r ). mp! I94.5°C; »H NMR (CD^OD/CDCh): 6 7 48 - 7.26 mi. 4H). 
7.25 - 7.10 tm. 3H). 7.<U - 6.79 tm. 2H); EI-MS m/z 244 (M+Hr; Anal. (CiiH i2N:OS) C. 
H. N. 
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Example 6 

Preparation of N-f2-r^rhnxv-4-hvHmxvphpnvl)-fv;' .nhcnvl n Wg 1 

N-(2-Carboxy-4-hydroxyphenyl)-N'-phcnyl urea was prepared from 2-amino-5- 
hydroxy benzoic acid ( I g. 6.53 mmol) according to the procedure in General Method B The 
reaction mixture was partitioned between ethyl acetate and water. The organic phase was 
washed with brine, dried over MgS0 4 and filtered. Removal of solvent under reduced pressure 
and chromatography of the resulting solid on silica gel (hexane : ethyl acetate. 1 ■ i to I 00* 
ethyl acetate) gave the titled compound (1 .5 g. 847, ). lH NMR (CD,OD/CDC! 3 ): 5 8 36 (d 
1H. J = 8.25 Hz). 7.63 (m. 4H). 7.48 (L 2H. J = 8.25 Hz). 7.20 <m. 1 H): EI-MS m/z 27^ 
(M+H) + : Anal. (C14H12N2O4) C. H, N. 

Example 7 

Preparation of N - [? - hydroxy - 4- (irifinommrthvn P h» 1Y p . n- . i i rr H 

a) Preparation of 2-nitro-5-trifluoromeihylphenol 

2-Nitro-5-trinuoromethylphenol was prepared by adding concentrated HNO3 «> mL) 
drop-wise to a.a,a-trinuoro-m-cresol (5g. 30.8 mmol) at room temperature. After the 
addiuon was complete the reaction was quenched with saturated ammonium acetate and 
extracted with EtOAc. The organic was separated, dried over.sodium suliatc and filtered 
Concentration of the solution in vacuo afforded an oil which was purified by column 
chromatography (gradient 100* hexane to 509 EtOAc/hcxanes) to afford the titled compound 
asanoil(1.7g. 279,). 1H NMR (CDCJi): 10.6 (s. IH. OH). 8.26<d. IH. J = 7.8 Hz). 
7.45(s. IH. arom). 7.26(d. IH. J= 7.8 Hz). 

b) Prcparation of 2-amino-5^riiluoromcthylphcnol 

2-Amino-5-trinuoromcihyIphenol was prepared by treating 2-nitro-5- 
trinuoromcthylphenol (500 mg. 2.41 mmol) with a solution of SnCI?(3.5g. mmoh in EtOH ui 
23 °C lor I2h. The mixture was concentrated to 50 mL and adjusted to pH 7 using saturated 
sodium bicarbonate. The reaction mixture was partitioned between H2O and ElOAc. The 
aqueous layer was .separated and extracted with EtOAc. The combined organic extracts were 
dried over sodium sulfate, filtered and concentrated in vacuo. The resulting colorless oil(370 
mg. X7<7< 1 was used without further purification. IH NMR (CDCh): 7.6 is. IH). 7.39<d. 
IH. J = K.5 Hz). 7.0X(d. 1 H. J= 8.5 Hz) 

Preparation of N - |2 - hydroxy - 4- (trilluoromethyl) phcnyl| - N' - phenyl urea 

N - 12 - Hydroxy - 4- (trifluommcihyJt phenyl | - N* - phenyl urea was prepared from 
2-amino-5-trilluoromeihyJphenoi (150 mg. I.oy mmol) and phenyl isocyanatc( I W mmol) 
according to the procedure in General method A. The product was purified by precipitation 
from methylene chloride and filtering to afford the titled compound ( 230 mg. 87* j. mp- °C 
IH NMR fDMSO-dft): 6 9.45 <s. 1 H. NH). 8.50 (s. I H. NH). 8.31 (d. IH. J = 10.0 Hz). 
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7.45 <d. 2H. J = 10.0 Hz). 7.29 (L 2H. J = 6.67 Hz), 7.10 <m. 2H). 6.99 (i. 1H. J = 6.67 
Hz) EI-MS m/z 296 (M + ). Anal. (C| 4 H| i^CHF-OC H, N. 

Example 8 

Preparation of N-(2-hvdrt )xv-4-nitrophenvn-N'-( r 2-hvdroxv-4-nitronhenvl) urea 

a preparation of 2-(/i'r/-butyldimethyl.silyloxy)-4-niiroaniUne 

To a solution of 2-amino-5-nitrophenol (1 g, 6.49 mmol) and imidazole (0.88 g. 12.3 
mmol) in DMF ( 15 mL), ten -buiyldimeihylsilyl chloride (1 1.2 mL. 64.9 mmol) was added. 
The resulting mixture was allowed to stir at 23°C for 48 hours. The reaction mixture was 
partitioned between 0. 1 % HCI and ethyl acetate. The combined organic phase was washed 
with brine, dried over MgS04 and filtered. Removal of solvent at reduced pressure and 
chromatography of the resulting oil on silica gel (hexane : ethyl acetate: 5:1 ) gave the titled 
compound (1.7 g. 98 *■). >H NMR (CDCl*): 8 7.78 (dd, 1H, J = 6.7 Hz and J = 2.7 Hz). 
7.61 <d, 1H, J = 2.7 Hz), 6.7 (d. 1H, J = 8.8 Hz). 1.0 (s, 9H). 0.28 (s. 6H). 
b)Preparauon of N-[(2-/eT/-butyldimethylsilyloxy)-4-nitrophenyl]-N'-|(2-terl- 
butyldimethylsiloxy)-4- nitrophenyl] urea 

To a solution of 2-(tcri-buiyldimethylsilyloxy)-4-niiroaniline(2(K) mg, 0.75 mmol) in 
toluene (it) mL) tricihylaminc (0.13 mL, 1.64 mmol) and triphosgene (88.4 mg.0.3 mmol) 
were added. The reaction mixture was stirred at 70°C for 2 hours, then cooled to room 
temperature. Then more 2-Uert -butyldimethylsilyloxy)-4-nitroanilinc {2<X> mg. 0.75 mmol) 
was added. The resulting mixture was allowed to stir at 70°C for 48 hours then cooled to room 
temperature. The reaction mixture was partitioned between water and ethyl acetate. The 
combined organic phase was washed with brine, dried over MgSCU and filtered. Removal ol 
solvent at reduced pressure and chromatography of the resulting oil on silica gel (hexanc : ethyl 
acetate. 10:1) gave the titled compound(l 30 mg. 31*). >H NMR (CDCh): 6 8.36 (d. 2H. J = 
8.3 Hz). 7.90 (dd. 2H. J = 8.3 Hz and J = 2.8 Hz). 7.71 (d. 2H. J = 2.X Hz). 7.22 (s. 2H>. 
1.02 (s. 18H), 0.35 is. 12H). 

^Preparation of N-(2-Hydroxy-4-niin>phcnyn-N'-(2-hydroxy-4-nitrophcnyl) urea 

To a solution of N-|(2-icri-buiyldimcihylsilyloxy)-4-niirophenyl]-N , -l(2-terl- 
hmyldimcihylsilyloxyM- niirophcnyl| urca(50 mg. 0.089 mmol) in THF (2mL). 
tctrahuiylammomum fluoride ( I M. 0.09 mL. 0.089 mmol) was added at <> C C. The reaction 
mixture was stirred at 23 C C After I hour, the starling material had disappeared. The reaction 
mixture was partitioned between water and ethyl acetate. The combined organic phase was 
dried over MgS04 and filtered. Removal of solvent at reduced pressure and chromatography ol 
the resulting oil tin silica gel (hexanc : ethyl acetate; 1:1 to 100% ethyl acetate) gave the tilled 
compound(24 mg.KISS). »H NMR tCDjOD/CDCb): 5 8.32 (d.2H.J = 8.25 Hz). 7.80 (dd. 
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2H. J = 8.25 Hz and J = 2.06 Hz). 7.7 (d, 2H, J = 2.06 Hz). ENMS m/z 334 (M+HV+ Anal. 
(C11H10N4O7) C, H, N. 

Examnle 9 

Preparation of N-f2-hvdroxv-4-nitmphP ! nvlVN'-ph»*n Y l- 1 himire a 

a) Prcparaiion of N-(2-icrt-butyJdimethysilyloxy-4-niirophenyI)-N'-phcnyl-ihi(iurea 

N-(2-icri-Buiyldimethysilyloxy-4-nitrophenyl).N , -phenyl.thiourca was prepared by 
treating a biphasic soluuon of 2-ten-buiy!dimcihysiJyloxy^-niiroaniiinc(80 mg, 0.308 mmol) 
and NaHCO, in CHC1,:H 2 0(2.5: 1 , 7mL) with thiophosgene at 0°C. The solution was allowed 
to warm to 23°C and the reaction was continued overnight. The CHCI3 layer was separated 
and dried over sodium sulfate. The solution was concentrated in vacuo and the residue was 
dissolved in toluene and treated with aniline (100 uL) at 23 °C for 12 h. The reaction mixture 
was concentrated and the residue was purified by flash chromatography ( 10% EtOAc/hexanes) 
to afford the tided compound as a yellow solid (120.8 mg t 98%) mp: \44-\45°OJH NMR 
(CD3OD/CDCI3): 6 8.65 (d. IH, J = 10.0 Hz), 7.58 (d. !H, J = 10.0 Hz). 7 47 (d. 1H. J = 
1.25 Hz), 7.26 (m, 4H). 7.10 (m, IH). 

b) Prcparaiion of N-(2-hydroxy-4-nitrophenyl)-N -phenyl-thiourea 

N-(2-Hydroxy.4-nitrophenyl)-N , -phenyl-2-thiourea was prepared by treating a 
solution of N-(2-ien-butyldimeihysilyloxy-4-nitrophenyl)-N , -phenyMhiourca (100 mg. 0.248 
mmol) in CH,CN (1 mL) with EtfMfF OOOuL. 0.62 mmol) in acetonitrile for 10 minutes at 
23°C The solution was concentrated and flushed through a silica plug with EtOAc to afford 
the desired compound as an orange solid (55 mg, 77%). 

mp: 144-145°C: 1 H NMR (CD3OD/CDCI3): S 8.65 (d. 1H, J = 10.0 Hz). 7.58 (d. IH.J = 
10 0 Hz). 7.47 (d. 1H. J = 1.25 Hz), 7.26 (m. 4H), 7.10 (m. 1HV 



Examnlr m 

Preparation of N-(4- nitro 2-(nhcnvisuifonviamin t ^ P h o nvn.NJ'-phPnvi . ITr a 
d) Preparation of 4-nitro 2-(phcnylsulfonyiamino) aniline 

A soluuon of 4-niiro 1.2-phcnylcnc diamine* 1.53 g. !().(> mmol) in DMF was treated 
with phenyl sulfonylchloridcU. 76 g. 10.0 mmol) and methyl amine* 1.01 g> in DMF for 12 h 
iit 23 "C. The reaction mixture was partitioned between saturated NH 4 C1 and methylene 
chloride. The organic layer was dried over sodium sulfate, filtered and concentrated hi vacuo. 
The resulting solid was rccrystailizcd (EtOH) to afford desired f 0.275 g. W ). 'h 
NMR(DMSO) 9.5is. IH. hr). 7.83 (dd. IH. J=I0 Hz. 2 Hz). 7.74(d. 2H. J=8 Hz). 7.76(1. 
IH. .1=8 Hz). 7.56(1. 2H. .1=8 Hz). 7.55(d.lH. J=2Hz). 6.79 (d. IH. J=8Hz). 6.5(s. 2H 
br) 

hjPreparauon of N-(4- nitro 2Hphenylsulfonylamino)pheny!)-N'-phcnyl urea 
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N-(4-Niiro 2-(phcnylsulfonylamino)phenyl)-N , -phenyl urea was prepared Irom 4- 
nitro 2-(phenylsulfonylamino) aniline(82 mg) and phenyl isocyanate(33 mg) by method A. 
The reaction was cooled and then partitioned between saturated ammonium chloride and 9: 1 
methylene chloride and methanol. The organic phase was dried over magnesium sulfate. 
5 filtered and concentrated in vacuo. The residue was purified by column chromatography (ethyl 
acetate/hexanes) to afford desired(30.8 mg, 26%). El-MS m/z 4I3(M+H)* 



Example 1 1 

Preparation of N-f2 -hvdroxv-5-nitronhenv1)-N -(3-methoxv-2-thienvt)urea 

10 a)Preparation of 3-methoxy-2-thienylcarboxlic acid 

To a solution of 3-methoxythiophene (4.81 g, 42. 1 mmol) in ether (20 mL) at -7S"C. 
bmyllithium (17 mL, 47.6 mmol) was added. The reaction mixture was stirred at -78°C lor 1 
hour, then it was warmed lo 0°C for 3 hours. After to recooling -78°C the reaction mixture 
was poured into a beaker filled with crushed dry ice (14.5 g) and allowed to stand until the 

1 5 excess dry ice had completely sublimed. Then the reaction mixture was poured into a mixture 
of ice (10 g) to which cone. HC1 (24 mL) had been added. The product was purified by 
precipitation from ether and filtering (6.42 g, 96 %). EI-MS m/z 159 (M+H)\ 
b)Prcparauon of N-(2-hydroxy-5-nttrophenyl)-N , -(3-methoxy-2-thicnyl)urea 

To a solution of 3-methoxy-2-thiophene carboxylic acid (200 mg. 1 .27 mmol) in 

20 benzene, (PhO)2PON3 (0.33 mL), 2-amino-4-nitrophenol (195.7 mg. 1 .27 mmol) and 

methylamine (1.1 equiv.. 0.25 mL) were added. The reaction mixture was stirred at reflux 
overnight. The reaction mixture was paniuoned between 5<7r citric acid and ethyl acctaic. The 
organic layer was separated and the aqueous layer was extracted three times with ethyl acetate 
The organic extracts were combined, dried over MgS04. filtered and concentrated under 

25 reduced pressure. Chromatography of the resulting solid on silica gel ( he xanc: ethyl 
acetate:!: 1) gave a solid product (160 mg. 41%). mp: 172.6-173.0 C C; l H NMR 
(CD^OD/CDCij): 6 8.96 (d. IH, J = 2.5 Hz). 7.74 (dd. 1H. J =5.0 Hz and J = 1.25 H/i. 
6.82 (d. 1H. J =7.5 Hz). 6.76 (s. 2H), 3.80 (s. 3H): EI-MS m/z 309 (M+H) + : Anal. 
(C|2HnN?05S)C. H. N. 

30 

Example \ 2 

Proration of N.f">-hvdmxv. 4-nitmnhcnvn>N , -(3-mcthoxv-2-thicnvhurca 

To a solution of 3-mcthoxy-2-ihiophenc carboxylic acid (example 1 1 a. 200 mg. 1 .27 
mmol) in toluene. (PhO^PON^ (0.33 mL) and iricihylamine (1.1 cquiv.. 0.25 mLi were 
35 added. The reaction mixture was stirred at 70°C for 2 hours and cooled down to room 

temperature then 2-amino-5-nitrophenol was added. The reaction mixture was stirred at 70°C 
overnight. The reaction mixture was paniuoned between 5% citric acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was extracted three limes with ethyl accute 
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The organic extracts were combined, dried over MgS04. filtered and concentrated under 
reduced pressure. Chromatography of the resulting solid on silica gel (hexanc:ethyl 
acetate;!: 1) gave the product (190 mg. 48%). *H NMR (CD^OD/CDCh): 8 8.38 (d. 1H, J = 
5.0 Hz). 7.85 (dd. 1H, J = 5.0 Hz and J = 1.25 Hz) t 7.76 (d. I H, J = 2.5 Hz), 6.9 (s. 2H). 
5 3.95 (s, 3H): EI-MS m/z 309 (M+H) + : Anal. (C12H11N3O5S) C H, N. 

Example 13 

Preparation of N>f2-hvdroxv-4-nitrophenvlVN , -(3-methoxvnhenvnurca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-mcthoxyphenyI)urea was prepared from 2- 
hydroxy 4-nitro aniline (154 mg. 1.0 mmol) and 3-melhoxy phenyl tsocyanaie( 1 .0 mmol) 
10 according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexancs. Filtering afforded the title compound (140 
mg, 46%). EI-MS m/z 302(M-H) - 

Example 14 

15 Preparation of N-f2-hvdroxv-4-nitronhenvlVN'-f2-methoxvphenvnurea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2-methoxyphenyI)urea was prepared from 2- 
hydroxy 4-nitro aniline (154 mg, 1.0 mmol) and 2-methoxy phenyl isocyanated mmol.) 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexancs. Filtering afforded the tide compound (82 

20 mg.27<?n. EI-MS m/z 302(M-H)- 

Examnle 15 

Preparation of N-( ^-hvdroxv^-nitrophcnvn-N'.n-trinuoromcthvlphenvl lurea 

N-(2-Hydroxy-4-niirophenyl)-N'*(3-methoxyphcnyl)urea was prepared from 2- 
25 hydroxy 4-nitro aniline (154 mg. 1 .0 mmol) and 3-iriiluoromethyl phenyl isocyanate ( I mmol) 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded the title compound ( 180 
mg. 527<Y EI-MS m/z 342(M+H) + 

Example 16 

30 Preparation of N.f2-hvdroxv-4.nitrophenvn-N'-(2-trinuoromethvlnhenvnurea 

N-( 2 -Hydroxy-4-nitrophenyl)-N'-(2-trifluoromcthyl phenyl) urea was prepared from 2- 
hydroxy 4-nitro aniline (154 mg. 1.0 mmol) and 2-irifluoromcihyl phenyl isocyunatc (1.0 
mmol) according to the procedure in General Method B. The product was purified hy dilution 
with methylene chloride and precipitation with hexanes. Filtering afforded the title compound 

35 (IHOmg. 52**). EI-MS m/z 342CM+H) + 

Example 17 

Preparation of N-f 2-hvdroxv-4-nitronhenvlVN -f4-irifluoromethvlnhenvrmren 
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N-{2-Hydmxy-4-niirophcnyl)-N'-(4-irinuoromcihylphcnyl)urca was prepared from 2- 
hydroxy 4-nitro aniline ( 1 54 mg, 1 .0 mmol) and 4-trifluoromcthyI phenyl isocyanaic (1.0 
mmol) according to the procedure in General Method B. The product was purified by dilution 
with methylene chloride and precipitation with hexanes. Filtering afforded the tide compound 
5 (111 mg. 32%). EI-MS m/z 340(M-H)- 

Example I ft 

Preparation of N-(2-hvdroxv-4-nitronhenvlVN'-f2-hromonhenvnurea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2-bromophenyl)urea was prepared from 2-hydroxv 
4-nitro aniline (5(X) mg, 3.24 mmol) and 2-bromophenyl isocyanatc (3.24 mmol) according to 
10 the procedure in General Method B. The product was purified by dilution with methylene 

chloride and precipitation with hexanes. Filtering afforded the u tie compound(53<) me. 47<?J ). 
EI-MS m/z 350(M-H)" 

Example IV 

15 Preparation of N-(2-hvdroxv-4-nitroDhenvn-N'-(3-hromonhenvnurea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-bromo phenyDurea was prepared from 2-hydroxy 
4-nitro aniline (500 mg. 3.24 mmol) and 3-bromo phenyl isocyanate (3.24 mmoDaecording to 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title compound(0 : 96g. 87# ). 

20 EI-MS m/z 350(M-H) - 

Example 20 

Preparation of N-(2-hvdroxv-4-nitronhenvn-N , -(4.hmmonhenvhurea 

N-(2-Hydroxy-4-nitrophcnyl)-N'-(4-bromo phenyDurea was prepared from 2-hydroxv 
25 4-nitro aniline (5(K) mg, 3.24 mmol) and 4-bromo phenyl isocyanaic (3.24 mmol) according n» 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title eompound(0.4l g. 37'>S i. 
EI-MS m/z 352(M+H) + 

Example 21 

Preparation of N-(2-hvdroxv-4-nitninhenvn-N , >(2-nhcnvlnhenv] )urca 

N-(2-Hydroxy-4-nitrophcnyn-N , -(2-phcnylphenyl)urea was prepared from 2-hydnix\ 
4-niuo aniline (5(X) mg. 3.24 mmol) and 2-phcnyl phenyl isocyanaic (3.24 mmol) according 
to the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title compound(0.22 g. l9'/f ). 
EI-MS m/z 350(M+H) + 

Example 22 



30 



35 
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Preparation of N-(2-hvdroxv-4-nitronhenvh-N'-< I - naDhihvhurea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(l-naphihyl)urea was prepared from 2-hydroxy 4- 
nilro aniline (5(K) mg, 3.24 mmol) and I -naphlhyl isocyanate (3.24 mmoJ) according to the 
procedure in General Method B. The product precipitated from methylene chloride and filtered 
The resulting solid was utniated with 1:3 uiethyl amine:methylene chloride. The filterate was 
concentrated in vacuo. The resulting residue was dissolved in methylene chloride and treated 
with IN HC1 in water. The desired product precipitated from solution and was collected by 
filtration(0.11g, 10%). EI-MS m/z 324(M+H) + 

Example 23 

Preparation of N>(2-hvdroxv-4-nitrophenvn-N'-r2-ni t ronhenvhnrp;i 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-nitro phenyDurea was prepared from 2-hydroxv 
4-nitro aniline (500 mg, 3.24 mmol) and 2-nitro phenyl isocyanate (3.24 mmol) according to 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the utle compound(0.44 g. 44 c /r ). 
EI-MS m/z319(M+H) + 

Example 24 

Preparation of N-f2-hvdroxv-4.nitrnphenvn-N'-f2-nii oronhenvnure a 

N-(2-Hydroxy-4-niirophenyl)-N*-(2-nuorophenyI)urea was prepared from 2-hydroxy 
4-nitro aniline (500 mg, 3.24 mmol) and 2-fluoro phenyl isocyanate (3.24 mmol) according to 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title compound(0.5M g. 3 1 <■/* I. 
EI-MS m/z 292(M+H) + 

Example 25 

Preparation of N-(2-hvdroxv-4-nitrophenvh-\''-n ,6-dinuomphcnvnur^ t 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2.6-dinuorophcnyl)urca was prepared from 2- 
hydroxy 4-nitro aniline (5(K) mg. 3.24 mmol) and 2.6-difluoro phenyl isocyanate* 3.24 mmol » 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded the title cnmpouiuHO.y I 
g. 9\9r). EI-MS m//.308(M-H)- 

Examplc 2(> 

Preparation of N-(2-hvdroxv-4-nitmnhenvh-N'. f2-eihoxvnhrnvhnr t M 

N-(2-Hydroxy-4-nitrophenyl)-N*-(2-cihoxyphcnyl)urca was prepared from 2-hydrox\ 
4-nitro aniline (5<X) mg. 3.24 mmol> and 2-cthoxy phenyl isocyanate (3.24 mmol) according 
to the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title comnoundfO.84 g. X \ V A t. 
EI-MSm/z31R(M+H) + 
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Example 27 

preparation of N-( ?-hvdrt>xv-4.nitmnhcnvn-N , -f2-ethvlphenvhurca 

N-(2-Hydri)xy-4-nitrophenyl)-N'-(2-cihylphcnyl)urca was prepared from 2-hydroxy 4- 
niiro aniline (5(X) mg, 3.24 mmol) and 2 -ethyl phenyl isocyanaic (3.24 mmol) according lo ihe 
5 procedure in General Method B. The product was purified by dilution with methylene chloride 
and precipitation with hexanes. Filtering afforded the title com pound (0.44 g, 43% ). EI-MS m/z 
302(M+H) + 

Example 2$ 

10 Preparation of N-(2-hvdroxv-4-nitro phenyl )-N'-(2-trifluorumethoxvnhcnvl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-trinuoromcihyloxyphenyl)urea was prepared from 
2-hydroxy 4-nitro aniline (500 mg, 3.24 mmol) and 2-trifluoromeihoxy phenyl isocyanate 
(3.24 mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hcxancs. Filtering afforded the title 

1 5 compound<0.69 g. 60%). El-MS m/z 358(M+H) + 

Example 29 

Synthesis of N-(2-hv droxv-4-nitro nhenvl) N'-(2-methv)thio nhenvl) urea 

The urea was prepared from 2-hydroxy 4^nitro aniline (5<X> mg . 3.24 mmol) and 2- 
20 methylthio phenyl isocyanate(3.24 mmol) by general Method B The product was purified by 
dilution with methylene chloride and precipitation with hcxancs. Filtering afforded the title 
. compound(0.63 g, 61<7r). EI-MS m/z 32WM+H) + 

Example y* 

25 Synthesis of N-f 2-hvdro xy.4-nitro phenyl) N'-Q-chloro 6-mcthvl nhenvl) urcu 

The urea was prepared from 2-hydroxy 4-nitro aniline (500 mg. 3.24 mmol) and 2- 
chloro 6-methyl phenyl isocyanaic by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxane. Filtering afforded the desired 
compound(0.31 g. 2W). EI-MS m/z 322(M+H) + 

30 

Example 31 

Synthftsis of N-(2-hvdroxv-4-nu ro phenyl) N'-(2- methvl sulfoxvnhcnvM urea 

The urea was synthesized by treatment of N-( 2-hydro.\\ 4-nitro phenyl) N'-(2-mcthyl 
thio phenyl) urcat example 28. 100 mg) with sodium pcriodaie( I ( H ) m g > in t-buianol/waicr for 
35 12 hours at 23 "C. The product precipitated from the reaction mixuire(3<> mg. 29Vf ). EI-MS 
m/z336(M+H) + 

Example 32 
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Synthesis of N-(2-hvdroxv 4-trinuoromcthvl nhcnvh N'-(2-hromo p henyl) urea 

The urea was prepared from 2-hydroxy 4-irifluoromcthyl anilinctexamplc 7a. O. 171 g. 
1 mmol) and 2-bromo phenyl isocyanaicd mmoi) by general Method B. It was purified by 
dilution wiih methylene chloride and precipitation with hexanc. Filtering afforded the desired 
5 compound(0.25 g, 54%). EI-MS m/z 375(M+H) + 

Example 33 

Synthesis of N-(2-hvdroxv 4-carhomethoxv nhcnvh N'-f2-hmmn nhenvh urea 

The urea was prepared from 2-hydroxy 4-carbomcihoxy aniline(O.I67 g. 1 mmol) and 
10 2-bromo phenyl isocyanatcf 1 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0.12 g. 33%). EI-MS m/z 363(M-H)* 

Example ?4 

Synthesis of N-(2-hvdroxv 4-trinuoromethvl nhenvh N' -f2-nhenvl phenyl) urea 

The urea was prepared from 2-hydroxy 4-trifluoromethyl aniline(example 7a, 0.171 g, 
I mmol)) and 2-phenyl phenyl isocyanale by general Method B. Ii was purified by dilution 
with methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0.24 g. 64%). EI-MS m/z 373(M+H) + 

Example 3S 

Synthesis of N-^-hvdroxv 4-carhomcthoxv nhenvh N'-(2-nhcnvl nhenvh urea 

The urea was prepared from 2-hydroxy 4-carhomeihoxy anilincfO. 167 g. 1 mmol) and 
2-phenyl phenyl isocyanated mmol) by general Method B. It was purified by dilution wiih 
methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compounds. 185 g. 507, ). EI-MS m/z 363(M-H) * 

Example 36 

Synthesis of N-(2-hvdroxv 4-nitro nhenvh N'.(2.VdichInm ph enyl) urea The urea was 
30 prepared from 2-hydroxy 4-niiro aniiinc(308 mg. 2 mmol) and 2.3-dichIoro phenyl 

isocyanatcf 2 mmol) by general Method B. It was purified by dilution with methylene chloride 
and precipiiaiion with hexanc. Filtering afforded the title compoundf0.5 g. 73'/T » EI-MS m/y 
342(M+H> + 



20 



35 



Examnle 37 

Synthesis of N-(2-hvdroxv 4-nitro nhcnvh N'-(2.4-diehloro phenyl) urea 
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The urea was prepared from 2-hydroxy 4-nitro aniline(3()8 mg. 2 mmol) and 2,4- 
dichloro phenyl isoeyanatc(2 mmol) by general Method B. ll was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the title compound(0.26 
g. ). EI-MS m/z 342 (M+H) + 

5 

Example 38 

Synihrsis nf N-(2-hvdroxv-4-nitro phenyl) N'-f2-chloro nhenvl) urea 

The urea was prepared from 4-niiro 2-hydroxy aniline(308 mg, 2 mmol) and 2-ehloro 
phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with methylene 
10 chloride and precipitation with hexane. Filtering afforded the title compounds. 29 g. 47%). 
EI-MS m/z 308<M+H) + 

Example 39 

Synthesis of N-(2-hv drnxv-4-niirophenvh N'-(2.4-dibromo phenyl) urea 
15 The urea was prepared from 4-nitro 2-hydroxy aniline(308 mg. 2 mmol) and 2,4- 

dibromo phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the title com poundf 0.34 
g. 39*). EI-MS m/z 430(M+H)* 

20 Example 40 

Synthesis of N-(2-hvdroxv napthvh N , -(2-hromo nhenvl) urea 

The urea was prepared from 1 -amino 2-hydroxy napihalcnc(!95 mg. 1 mmol) and 2- 
bromo phenyl isocyanatc( 1 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the title compound(0.03o 

25 g. 8<7<>. EI-MS m/z 357(M+H) + 

Example 41 

Synthesis of N-f2-hvdrtTXV-4-niirophcnvh -N'-f2.3-methvlpncdinxvnhcnvl)urca 

30 a Preparation of 2.3-mcihylcncdioxyphcnylcarhoxylic acid 

A solution of 1 .3-henzodioxolc (3.09 g, 32 mmol) in dry ether (50 mL) was treated 
dropwisc at -HKT with 2.5 M n-buiyJliihium < 15 mL. 35 mmol) in hexanc. When the addition 
w as complete, the mixture was stirred under reflux lor one hour. After cooling to room 
temperature, it was added to crushed solid carbon dioxide, and after 24 hours, the residue was 

35 treated with 10 c /< aq. NaHCO* and ether. The alkali layer was separated, washed with ether, 
then acidified with cold concentrated HC1. and extracted with chloroform. The combined 
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organic layers were dried over MgS0 4 . filtered and concentrated under reduced pressure {1.1 
g. 20 ). EI-MS m/z 167 (M+H)" 

b)Preparation of N-(2-hydroxy-4-nitrophenyl)-N , -(2,3-methylencdioxyphenyl)urea 

To a solution of the 2,3-memylenedioxyphenylcarboiiylic acid in toluene, iriethylamme 
(0.27 mL 1.95 mmol) and diphenylphosphoryl azide (DPPA) (0.32 mL. 1.5 mmol) were 
added. The reaction mixture was stirred at 60°C for 2 hours, then 2-amino-5-nitrophenoI (250 
mg, 1.5 mmol) was added. The reaction mixture was stirred at I00°C for 18 hours. After the 
reaction mixture was cooled to room temperature, it was parti tioned between 5 % citnc acid and 
ethyl acetate. The organic layer was separated and the aqueous layer was extracted three limes 
with ethyl acetate. The organic extracts were combined, dried over MgS0 4 , filtered and 
concentrated under reduced pressure. Chromatography of the rcsulung solid on silica gel 
(hexane : ethyl acetate; 5: 1 ) gave product (200 mg, 42 %). EI-MS m/z 3 1 8 (M+H)" 



Examnle 47 

Synthes i s , of N-(2-hvdr0XV 4-nitrO Phenyl) N'-^-mftlhmt v 3-chlom nh^nvH nr^ 

The urea was prepared from 2-hydroxy 4-nitro aniline(308 mg, 2 mmol) and 2-chloro 
3-methoxy phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the title compound«).48 
g, 63<3). EI-MS m/z 338(M+H) + 



Example 4^ 

SvnthCSi.S of N-(2-hvdroxv 4-niiro nhenvh N'-H-m^t h vl nhcnvh .irra 

The urea was prepared from 2-hydroxy 4-nitro aniline(308 mg. 2 mmol) and 2-methy] 
phenyl isocyanatc(2 mmol) by general Method B. It was purified by dilution with methylene 
chloride and precipitation with hexane. Filtering afforded the title compound(0.38 g. 5395 ) 
EI-MS m// 2X8(M+H) + 

Example 44 

SVMhesi . s "I N(blS (2-hvdrPXV 4-niim nhenvh N'-Miam s dine) dmrp;. 

The urea was prepared from 2-hydroxy 4-nitro anilinc(616 mg. 4 mmol) and 
dianidisdinc diisocyanatc<2 mmol) by general Method B(cxccpt 2 cquiv. of 4-nitro 2-hydroxy 
aniline was used instead of lequix .). The product was purified by dilution with methylene 
chloride and precipitation with hexane. Filtering afforded the title compoundf 0.08 g. 6V; (.EI- 
MS m// 605(M+H) + 



Examnle 45 

Synthesis of 4-mcthvlcnc bis(N-(?-ch)o r o nhenvl't NT-tt-hvdmxv j-nitm nnen v 
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Thc urea was prepared from 2-hydroxy 4-nitro aniline(6!6 mg. 4 mmol) and 4- 
methylcnc bis(N-{2-chloro phenyl) diisocyanaie(2 mmol) by general Method B(cxcepi 2 cquiv. 
of 4-nitro 2-hydroxy aniline was used instead of lequiv.). The product was purified by 
dilution with methylene chloride and precipitation with hexane. Filtering afforded the title 
5 compound(O.K) g, 8%). 
EI-MS m/z 627(M+H) + 

Example 46 

Synthesis of N-f2-hvdroxv 4-(henzylamino)carbonvl phenvH-N'-(2-hromophenvl)urea 

10 a)Synthesis of N-(2-hydroxy 4-carboxyiaie phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 3-hydroxy 4-amino benzoic acid (3.69 g, 24 mmol) and 2- 
bromo phenyl isocyanate(24 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(4.0 g, 48%). EI-MS m/z 
35I(M+H) + 

1 5 b)Preparation of N-[4-(benzylamino)carbonyl-2-hydroxyphenyl]-N , -(2-bromophenyI)urea 
To a solution of the N-(2-hydroxy 4-carboxylate phenyl) N'-(2-bromo phenyl) urea 
(2(X) mg, 0.58 mmol) in DMF (15 mL), EDC (121.9 mg, 0.58 mmol), HOBT (156.6 mg. 
1 1 .6 mmol) were added . The reaction mixture was stirred at room temperature for 1 6 hours. 
Then the benzyl amine (123 mg, 11 .6 mmol) was added. The reaction mixture was stirred at 

20 same temperature for 24 hours. Then the reaction mixture was partitioned between water and 
ethyl acetate. The organic layer was separated and the aqueous layer was extracted three times 
with ethyl acetate. The organic extracts were combined, dried over MgS0 4 . filtered and 
concentrated under reduced pressure. Chromatography of the resulting solid on silica gel 
(hcxanc : ethyl acetate; 1:1) gave benzylamino product (500 mg. 65 9r). EI-MS m/z 441 

25 (M+HV 

Example 47 

Synthesis of N-(?-hvdroxv 4-nitro nhenvl) N'-f 2-phnnoxv nhenvl) urea The urea was 
synthesized by the treatment of 2-phenoxyphenyl carboxylic acid(2 mmol.) with diphenyl 
30 phosphoryl azide(0.475 mL) and triethyl amincf. 14 mL) in DMF at 80 °C alter 24 hours the 2- 
amino 5-nitro phenol (I equiv.) was added. The reaction was heated for 24 hours at 80°O The 
reaction product was oiled out with hexane. The residue was dissolved in methanol and the 
solid was precipitated out with water. (180 mg, 24*51 ) EI-MS m/z 364(M-H) 



35 



Example 48 

Synthesis of N-(2-hvdrox v-4-nunm nhenvl) N'-a-hromo nhenvl) urea 
a)Synihesis of 2-hydroxy 4-fluoro aniline 
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3-fluoro 6-nitro phenol (2 g. 1 1 mmol) was treated with 10%Pd/C( I g) at 23 "C. The 
reaction mixture was Hushed with hydrogen gas and the reaction was allowed to stir 12 h 
before it was filtered through eclitc. The filtrate was concentrated in vacuo to afford the title 
compound (1.4 g, 77%). EI-MS m/z I69(M+H) + 
b)Synthesis of N-(2-hydroxy-4-fluoro phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-fiuoro aniline(254 mg. 2 mmol) and 2- 
bromo phenyl isocyanate by general Method B. tt was purified by dilution with methylene 
chloride and precipitation with hexane( 173 mg. 26%). EI-MS m/z 325 (M+H) 

Example 49 

Synthesis of N-f 2-hvdroxy 3.4-difluo ro phenyl) N'-(2-hromo nhenvl) urea 

a) Synthesis of 2-hydroxy 3,4-difluoro aniline 

2,3 difluoro 6-nitro phenol (2 g, 1 1 mmol) was treated with 10%Pd/C(l g) at 23 °C 
The reaction mixture was flushed with hydrogen gas and the reaction was allowed to stir 12 h 
before it was filtered through celite. The filtrate was concentrated in vacuo to afforded the title 
compound (1.6 g. 97%). EI-MS m/z 146(M+H) + 

b) Synthesis of N-(2-hydroxy 3,4-difluoro phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 3,4-difluoro aniline(0.290 g, 2 mmol) and 2- 
bromo phenyl isocyanate(0.4 g) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxane(0.254 g, 37%). EI-MS m/z 343(M+H) 

Examnle 50 

Synthesis of NM?-hvdmxv 3-napthvl) N T, .(2-hromo nhenvl) urea 

The urea was prepared from 3-amino 2-hydroxy napthalenc (0.320 g. 2 mmol) and 2- 
bromo phenyl isocyanate( 40 g) by general Method B. It was purified by dilution of the with 
methylene chloride and precipitation with hcxanc(0.339. 47%). EI-MS m/z 357(M+H) 

Example SI 

Synthesis of N-f 2-hvdroxv 4-phenvl nhenvl) N'-(2-hromo nhenvl) urea 
a)Synthesis of 2-niiro 5-phenyl phenol 

A solution of 3 -phenyl phenol(2 g. 11 mmol ) in acetic acid was treated with 
concentrated nitric acid drop- wise until all starting material was consumed. The solution was 
partitioned between water and methylene chloride. The organic phase was separated and the 
aqueous phase was extracted once more with methylene chloride. The combined organic 
phases were dried over sodium sulfate, filtered and concentrated in vacuo. The residue was 
purified by silica gel chromatography(cthyl acctatc/hexancs) to afford desired ( 1.2 g. 50%). 'H 
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NMR (CDCI3): 5 I0.65(s. IH), 8.18 (d, 1 H. J = 10.0 Hz). 7.65 (d. 2H. J = 6.0 Hz), 7 49 
(m. 3H). 7.34 (j>. IH), 7.10 (d, IH, J=IO.OHz). 
n)Synthesis of 2-amino 5-phenyl phenol 

A solution of 2-nitro 5-phenyl phenol(l.2 g, 5.5 mmol) in methanol was treated with 
10% Pd/C(1.2g). The reacuon mixture was Hushed with hydrogen and allowed to stir 
overnight. The reacuon mixture was filtered through celite and the filtrate was concentrated in 
vacuo to afford desired (1. 01 g, 98%).EI-MS m/z 186(M+H) + 
OSynthesis of N-(2-hydroxy 4-phenyl phenyl) N-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-phenyl aniline((). 185 g. 1 mmol) and 2- 
hromo phenyl isocyanate(0. 198 g) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(215 mg. 56%).Ei-MS 
m/z 383(M+H) * 

Example 52 

Synthesis of N-(2-hvdroxv 4-methvl phenvH N'-^- hromo phpnvn 

The urea was prepared from 2-hydroxy 4-methyl aniline(.274g. 2 mmol) and 2-bromo 
phenyl isocyanate(0.40 g, 2 mmol) by genera] Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexanc(249 mg, 39%). EI- MS 
m/z319(M-H)' 

Example 51 

Synthesis of N(2-hvdroxv 4-nitrn nhenvH N'-f2-nhr>nv l am ino nhenvll 

The urea was synthesized by the treatment of 2-tcnbutyldinieihylsilyloxy 4-niiro phcnvl 
isocyanatetexample 9a. 0.4 19g, 1.5 equiv.) with 2-anilino anilincCO. 1X4 g. 1 cquiv.i in THF 
overnight at 40 °C. The desired product precipitated out of the reaction nuxuirc(30 nig. W7, > 
EI-MS m/z 365(M+H) + 

Example 54 

Synthesis of N-(2-hvdroxv 3-carhoxvla te nhenvn N'-(2-hmmn nhrnvl t h^:. 

The urea was prepared from 2-hydroxy 3-amino benzoic acid(300 mg. 2 mmol) and 2- 
bromo phenyl isocyanale by general Method B. It was purified by dilution of the DMF 
solution with methylene chloride and precipitation with hexanc(.2K7 g. ). EI-MS m// 
35I(M+H) + 



Example 55 

Synthesis of N(2-sulfhvdrvl 4-hromo nhenvh N "-(2-hromn phenyl) ure;i 
a)Synthesis of 2-amino 6-bromo thiazole 
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4-Bromo aniline(4.3 g. 25 mmol. 1 equiv.) and ammonium thiocyanatc(5.7 g. 3cquiv.) 
was dissolved in acciic acid and treated with bromine(4 g, 1 equiv.) at room temperature. Alter 
complete disappearance of starting material the reaction mixture was poured into water and the 
solid was collected. The solid was used in the next step without any purification(3.6 g. 469< ). 
5 EI-MS m/z 229(M+H) + 

b) Synihesis of bis (3-bromo 6-amino phenyl) disulfide 

The 2-amino 6-bromo thiazolc hydrobromide (500 mg, 1.6 mmol) in watcr(5mL) was 
treated with KOH (2.5 g) was heated at reflux for 8 h at reflux. The reaction mixture was then 
acidified to ph 4 with acetic acid and extracted with methylene chloride. The methylene 

10 chloride mixture was concentrated in vacuo. The residue was dissolved in DMSO and treated 
with I 2 . After stirring overnight at room temperature the reaction mixture was partitioned 
between methylene chloride and saturated sodium bicarbonate. The methylene chloride layer 
was dried with magnesium sulfate and concentrated in vacuo. The resulting solid was purified 
by flash chromatography (ethyl acetate/hexane) to afford the utle compound (230 mg. 34*). 

15 EI-MS m/z 405(M+H) + 

c) Synthesis of N(2-sulfhydryl 4-bromo phenyl) N'-(2-bromo phenyl) urea 

A solution of (3-bromo 6-amino phenyl) disulfidc(201 mg, .5 mmol) in DMF was 
treated with 2-bromo phenyl isocyanated mmol) at 80 °C overnight. The -reaction mixture 
was diluted with methylene chloride and a solid was precipitated out with hcxancs. The 
20 solution was dissolved in MeOH and treated with NaBH 4 . After gas evolution ceased the 
reaction mixture was carefully acidified with IN HO and the resulting solid was tiltcred(52 
mg. 1 3*). EI-MS m/z 399 (M-H) ' 

Example g6 

25 Synthesis of N-(2-hvdroxv 4-nitro p henyl) N-(2-iodo phenyl) urea 

The urea was synthesized by the treatment of 2-iodo benzoic acid(5 i:. 20 mmol) with 
diphenyl phosphoryl azidc( I equiv.) and triethyl amine { 1 equiv.) in DMF ai 80 °C alter gas 
evolution ceased the 5-nitro 2-amino phenol (3 g. 1 equiv.) was added. The reaction was 
heated overnight at 80°C. The reaction mixture was purified by filtering ihmuyh a plug of 

30 silica with methylene chloride. The desired product was then precipitated out with hcxanc. 
Filtering afforded the desired compoundd.08 g. 13*). EI-MS m/z 39X(M-H) 

Example .57 

Synthesis of N-f2-hydrw 4-niiro phenyl) N'-(2-br"m" phenyl) thiourea 

35 The thiourea was synthesized by treatment of the 2-/m-butyldimethylsil vloxy 4-nilro 

phenyl thioisocyanatctsec example 9a . 3.73 mmol) with 2-bromo aniline in toluene at 88°C 
over 36 h. The solution was concentrated and the residue was purified by Hash 
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chromatography(ElOAc/Hcxanes). The fraction slightly lower rf than starting matcnul 
contained the desired compound. This traction was concentrated and then treated with tricthyl 
amine hydrofluoride in acctonitrile for 15 minutes at 23 °C. The reaction mixture was then 
concentrated in vacuo and the residue was purified by (lash ch romatog rap hy( ethyl 
5 actate/hexanes) to give N-(2-hydroxy 4-nitro phenyl) N'-(2-bromo phenyl) thioureai'52 mg. 
4%) . EI-MS m/z 369(M+H) + 

Examnle 5X 

Synthesis of N-(2-DhenvlsuIfamido) 4-cvannnhenvl N'.n- hromo phenvh nrna 

1 0 a)Syn thesis of 3-(phenylsulfamido) benzonitrile 

The of 3-(phenylsulfamido) benzonitriJe was synthesized from the 3-cyano aniline 
(23.9 g, .2 mol) by Method C. It was purified by recrystalization from EtOH( 15.8 g. 
3I%).*H NMR (CDC)*): 5 7.95(s, 1H), 7.84 (d, 2H, J = 8.0 Hz). 7.59 (t. IH, J = 8.0 Hz>. 
7.45 (m, 2H), 735 (m, 4H). 

15 b) Synthesis of 3-(phenyUuIfamido) 4-nitro benzonitrile 

The 3-(phenylsulfamido) benzonitrile(IO g. 39 mmol) was dissolved in acetic 
anhydride and treated with concentrated nitric acid -drop wise at room temperature until all the 
starling materia] had been consumed. The reaction mixture was then quenched by carefully 
pouring it into sodium bicarbonate and left to sit until all gas evolution had subsided. It was 

20 then partitioned between methylene chloride and water. The organic layer was dried over 
sodium sulfate and filtered. The reaction mixture was concentrated in vacuo, absorbed onto 
silica gel and purified by column chromatography! methylene chloridc/hcxano to afford the title 
compound (1.7g, 15^). EI-MS m/z302(M+H) + 
c)Synthesis of 3-(phcnylsulfamido) 4-amino benzonitrile 

25 The 3-(phenylsulfamido) 4-nitro bcnzonitrilc( 1.5 g. 4.9 mmol) was treated with tin 

chloride dihydrate in EtOH at 80 °C for I2h. It was then concentrated and Hushed through a 
plug of silica gel with 5<3 methanol/methylene chloride. The filtcraic was absorbed onto silica 
gel and purified by flash chromatography ethyl acciatc/hcxane) to afford the title compound 
(0.9 g. 60%). EI-MS m/z 274 (M+H) * 

30 d)Synthcsis of N-(2-phenylsulfamido) 4-cyanophcnyl N'-(2-bromo phenyl i urea 

The urea was synthesized from 2-(phcnylsulfamido) 4-amino bcn/.oriitrilef77 mg. 0.2s 
mmol) and 2-bromo phenyl isocyanate by general Method C. It was purified by column 
chromatographyteihy] acciaic/hexanc ) to aliord the title compound (30 niii. 22^ ). EI-MS m// 
469CM-H)* 

35 

Example 59 

Synthesis of N-(2-(nhenv) sullamidn) nhenvl) N'-(2-h romo phenvh urea 
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a) Synthesis of 2-( phenyl sulfamido) aniline 

The sulfonamide was synthesized from phenyl sullonyl chloridcfO.OI mmol) and o- 
phenylenc diaminc(1.08 g, 0.01 mmol) by general Method C. It was purified by 
recrystallization from EtOH( 1 .0 g, 40%).EI-MS m/z 249(M+H) + 

b) Synthesis of N-(2-(phcnyl sulfamido) phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized 2-(phenyl sulfamido) aniiinc( I mmol) 
and 2-bromo phenyl isocyanate by general Method B. It was puriilcd by dilution with 
methylene chloride and precipitation with hcxanc. Filtering afforded the desired 
compound(0.234 g, 52%).EI-MS m/z 446(M+H) * 



Examnle <Sfl 

SvntheSiS Of N-(2-( Stvrvl S.ilfamirinl phenyl) N'.f2-hmm o nhenvh uro» 

a) Synthesis of 2-( styryl sulfamido) aniline 

The sulfonamide was synthesized from styryl sullonyl chloride(O.OI mol) and o- 
phenylene diamine(0.01 mol) by general Method C. It was purified by recrystallization from 
EtOH(1.2 g, 60%)EI-MS m/z I99(M+H) + 

b) Synthesis of N-(2-(styryl sulfamido) phenyl) N*-(2-bromo phenyl) urea 

The urea was synthesized from 2-(styryI sulfamido) anilinc< 1 mmol) and 2-bromo 
phenyl isocyanateO mmol) by general Method B. It was purified by dilution with methylene 
chloride and precipitation with hexanc. Filtering afforded the desired compoundfO.309 g. 
65%). EI-MS m/z 472(M+H) * 



Example ft 1 

S ynthes i s of 2-1(3,4 dimethoxvnhenvhsulfonvl aminn| p henyl) N'-.n-hromo phnnvh nnv, 

a) Synthesis of 2-|<3.4-dimcthoxyphcnyl)sulfonyl amino|phcnyl aniline 

The sulfonamide was synthesized from 3.4-dimcihoxv phenyl sullonyl chloridc((Mll 
mol) and o-phenylcnc diamine by general Method C It was purified by rccrysiaJlizaiion from 
EtOH(0.65 g, 21%). EI-MS m/z 309<M+H> * 

b) Symhesis of 2-|(3.4-dimcthoxyphenyl)sulfonylamino| phenyl) N'-O-hronio phenyl) urea 

The urea was synthesized from 2-|(3.4-dimethoxyphcnyljsulh)nyl aminolphcnyl 
anilined mmol) and 2-hromo phenyl isocyanate by general Method B It was purified by 
dilution with methylene chloride and precipitation with hcxanc. Filtering afforded the desired 
eompound(0.O62 g. 12* l.El-MS m/z .S04(M-H> " 

Exajnpje 62 

Svnthg.Sis of N-(2-lf4-aceiamidonhenvnsulfonvlaminol p henyl) V^-hromn nhenvh ..rPj. 
a)Synthesis of 2-K4-aceiamidophenyl)sulfonylaminolphcnyl aniline 
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The sulfonamide was synthesized irom 4-aectamidophcnyl sulfonyl chloridcfO.Ol moll 
and o-phcnylcnc diaminctO.Ol mol) by general Method C. ll was purified hy recrystallization 
from ElOH( 1.27 g.40<7r )El-MS m/z 304<M-H) 

b)Synthesis of N-(2-|(4-aceiamidophcnylsuironyl)amino| phenyl) N'-(2-bromo phenyl) urea 
5 The urea was synthesized Irom 2-j(4-acetamidophenyl)sulfonylamino]phenyl aniline( 1 

mmot) and 2-bromo phenyl isocyanate(l mmol) by general Method B. It was purified by 
dilution with methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compounds*. 12 g. 24*). EI-MS m/z 50UM-H) " 

10 Example 63 

^Y n ihnsk of N-(2-a-thionhcne sulfamido phenyl) N'-(2-hromo Phenyl) urea 

a) Synthesis of 2-(2-thiophene sulfamido) aniline 

The sulfonamide was synthesized from 2-thiophene sulfonyl chloride(0.01 mol) and o- 
15 phcnylcnc diaminc(0.01 mol) by general Method C. It was purified by recrystaJlization from 
EtOH(0.77 g. 30%). EI-MS m/z 255 (M+H) + 

b) Synthesis of N-(2-(2-thiophenc sulfonyl amino phenyl) N -(2-bromo phenyl) urea 

The urea was synthesized from 2-( 2-ihiophene sulfonyl amino) anilinef 1 mmol) and 
2-bromo phenyl isocyanate( 1 mmol) by general Method B. It was purified by dilution with 
20 methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound<0.29 g. 64* ). EI-MS m/z 450(M-H ) " 

Example fr* 

Syp'hpsis of N-(2-n-tnlvl sulfo nvl amino nhcnvl) N'-Q-hmmo Phenyl) UrCU 
25 a)Synthesis of 2-< 3-tolyl sulfonyl amino t aniline 

The sulfonamide was synthesized from 3-tolyl sulfonyl chloride(O.OI mol) and o- 
phcnylcnc diaminc(0.01 mol) by general Method C. h was purified by rcerystallizaiion from 
ElOH(0.73g. 2X#).E!-MS m/z 263 (M+H) + 

b)Synthcsis of N-<2-(( 3-tolyl sulfonyl amino) phenyl) N-( 2-bromo phenyl) urea 
30 The urea was synthesized from 2-t3-iolyl sulfonyl amino) aniline( 1 mmol) and 2- 

bromo phenyl lsocyanatefl mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxancs. It was rccrysallizcd two times with 
EtOH(25 mg. 5<* ). EI-MS m/z 45X(M-H) ' 



35 Example 65 

Svnihrsis rtf N-(2-f K-qninolinvl s ulfonvl amino) nhcnvl) N'-(2-hmmo Phenyl) ".KB 
a)Synthcsis of 2-(8-quinolinyl sulfonyl amino) aniline 
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The sulfonamide was synthesized from 8-quinolinyl sulfonyl chioridc(().()l mol) and o- 
phenyicne diaminc(0.01 mol) hy general Method C. It was purified by recrystaJIization irom 
EtOH(0.82 g. 279-).£I-MS m/z 300 (M+H) * 

b)Symhesis of N-<2-( (8-quinolinyl) sulfonyl amino) phenyl) N'-(2-hromo phenyl) urea 

The urea was synthesized from 2-((8-quinolinyI) sulfonyl aminoi aniline(l mmol) and 
2-hromo phenyl isocyanatcf 1 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxane. Filtering afforded the desired 
compound(0.23 g. 46^ >.EI-MS m/z 495(M-H) " 

Example ffr 

Synthesis of N-(2-( hen/vl sulfonvl amino) nhen vh N'-f2-hmino nhenvh urea 

a) Synihesis of 2-(bcnzyl sulfonyl amino) aniline 

The sulfonamide was synthesized from benzyl sulfonyl chloridc«).01 mol) and o- 
phenyiene diamine((U)l mol) by general Method C. It was purified by recrystaJIization from 
EtOH(0.87g, 339?:). EI-MS m/z 263(M+H)+. 

b) Syn thesis of N-(2-( benzyl sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 

the urea was synthesized from 2-( benzyl sulfonyl amino) aniltne( 1 mmol) 
and 2-bromo phenyl isocyanate( 1 mmol) by general Method B. It was purified by dilution 
with methylene chloride and precipitation with hcxane. Filtering afforded the desired 
compound^). 1 1 g. 23'^ ) EI-MS m/z 460 (M+H)+ 

Example 67 

Synthesis of N-f2>hvdmxv-4-azidonhenvh-N , -(2-meth t )xvnhenvnurc;i 
a)Synihesis of N-(2-hydn>xy-4-amtnophcnyl)-N'-(2-mcthoxyphcnvl)urc;i 

To a solution of N-(2-hydroxy-4-nitro phenyl »-N , -(2-mcthoxyphenyl)urca( !.(» g. 
example 15) in methanol, palladium (on activated carbon. UW< ) ( KK) mg> was added. Then tho 
reaction mixture was hydrogenated under a hydrogen balloon for 18 hours. The solid was 
filtered off by ceJitc and washed three times by methanol. The filtrate was concentrated under 
reduced pressure to give amine compound (0.8 g. 8W ). EI-MS m/z 274 (M+H)* 
MSynthcsis of N-(2-hydnixy-4-azidophcnyl)-N'-(2-mcthoxyphenyl)urca 

The N-(2-hydroxy-4-aminophenyl)-N , -(2-mcthoxyphenyl)urea (300 mg. |.]7 mmolj 
was added to HCI/H : C) (1.17 mL/2.34 mL). cooled to 0°C. Sodium nitrite (80.7 mg. 1.17 
mmol) was added to the reaction mixture. The reaction mixture was stirred at 0°C for 30 
minutes. The sodium azidc (76 mg. 1.17 mmol) was added to reaction mixture and it was 
warmed io room temperature. The reaction mixture was stirred at room temperature for 18 
hours. Then it was extracted with three times by ethyl acetate. The organic extracts were 
combined, dried over MgS0 4 . filtered and concentrated under reduced pressure and 
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chromatography of the resulting solid on silica gel (hcxanc : ethyl acetate: 5:1 ) gave product 
(125 mg. 38<# ). EI-MS m/z 300 (M+HV 

Example 6fi 

5 Preparation of N-l 2-hvdroxv-5-cvanonhenvl l-N'-f 2-hromophenvl 1 urea 

a) Preparation ol' 2-amino-4-cyanophenol 

To a solution of 2-nitro-4-cyanophenol( lOg, 61mraol) in mcihano!(250mL) was added 
W7f Pd/C ( Igj. The mixture was flushed with argon, then hydrogen was bubbled through the 
solution lor 10 min. and a hydrogen atmosphere was maintained at balloon pressure overnight. 
10 The mixture was filtered through celite and the celite was washed with methanol. The solvent 
was evaporated and chromatography of the resulting solid on silica gel (5%MeOH/ CHiCl 2 ) 
gave the desired product(8.0 g, 97%). *H NMR (CDiOD): 8 6.96 <d. I H), 6.90 (dd. 1 H). 
6.77 id, 1H). 

b) Prcparaiion of N-|2-hydroxy-5-cyanophenyl)-N'-[2-bromophenyl| urea 

15 N-|2-hydroxy-5-eyanophenyI]-N'-|2-hromophenyl] urea was prepared from 2-amino- 

4-eyanophenol(268mg. 2.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(540mg.8IS). 'H NMR (CD 3 OD): 8 8.10 (d, IH), 7.87 (d. IH), 7.43 (d. IH), 7.20 (t, 1H). 
7.09 <d. I H). 6.86 it. I H). 6.77 (d, IH). 

20 

Examnle 69 

Preparation of N-l 2-hvdroxv-3-nuomphenvll-NM2-hromonhcnvl1 urea 
a)Prcparation of 2-amino-3-fiuorophenol 

To a solution of 2-niinv3-fluorophcnol( I g. 6.4mmol) in mcihanol(250mL> was added 

25 10'* PuVC t lg). The mixture was flushed with argon, then hydrogen was bubbled through the 
solution for 10 mm. and a hydrogen atmosphere was maintained at balloon pressure overnight 
The mixture was filtered through celite and the celite was washed with methanol. The soivem 
was evaporated and chromatography of the resulting solid on silica gel (57rMeOH/CH>Cl : » 
gave the desired product(650 mg, 80.2 7, ). 'H NMR (CD^OD): 8 6.4 1 -6. 17 (m. 3H). 

30 h Preparation of N-|2-hydroxy-3-fluorophcnylJ-N'-|2-.bromophenyI| urea 

N-| 2- Hydroxy- 3-fluorophenyl|-N , -|2-bromo phenyl] urea was prepared from 2- 
amino-3-fluorophcnol (254mg. 2.00 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxanc( 1/20) and filtering. 
(5(K) mg. 779; ). 'H NMR (CD ? OD): 8 8.05 (d. IH). 7.50 (d. IH). 7.26 U. IH). 7.18 (d. 

35 IH). 6.92 (i. IH). 6.86-6.68 (m, 2H). 



Example 70 

Preparation of N-2-1 1 -hy droxvlluorcncl-N ■( 2-hromonhenvl I urea 
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a) Preparation of 2-amino- 1 -hydroxyfluorenc 

To a solution of l-hydroxy-2-nitrofluorene(250 mg, 1.23mmol> in methanoI(250mL> 
was added 10% Pd/C ( Ig). The mixiurc wax Hushed with argon, then hydrogen was bubbled 
through the solution tor 10 min, and a hydrogen atmosphere was mainiained at balloon 
5 pressure overnight. The mixture was filtered through celite and the cclite was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gc) 
(5%MeOH/ CH 2 C1 2 ) gave the desired producl(!71 mg, 81.2 %). *H NMR (CD,OD): 5 7.60 
(d. 1H), 7.47 (d. IH), 7.28 (t. 1H), 7.18 (m, 2H), 6.82 (d. IH), 3.76 <s. 2H). 

b) Preparation of N-2-l l-hydroxyfluorene|-N -|2-bromophenyl) urea 

10 N-2-[ i-hydroxyfiuorene)-N'-[2-bromo phenyl] urea was prepared from 2- amino- 1 - 

hydroxyfluorene (170mg. 0.86 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (30%EtOAc/ 
Hexane) to give the desired product (300mg, 84.5%). *H NMR (CD*C1): 8 8.04 (d, 1H). 
7.66 (d, IH). 7.49 (i. 2H), 7.35-7.20 (m, 4H). 7.09 (d. 1H). 6.90 (t. 1H). 

15 

Example 71 

Preparation of N-3-l2-hvdroxv-9.10-anthraqu inonvll-N , -f2-hmmonhenvll urea 

N-3-I2-Hydroxy-9J0-anthraquinonylJ-N , -12-bromophenyl| urea was prepared from 
2-hydroxy-3^aminoanthraquinone(480mg, 2.00 mmol) according to the procedure in General 
20 Method B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) 
and filtering. <610mg, 70%). 'H NMR (CD,OD): 8 8.93 (s.lH). 8.12 <m. 2H). 8.02 (d. 
IH). 7.77 (m. 2H). 7.61 (d, IH), 7.52 <s. 1H). 7.38 (l. IH). 7.05 (I. IH). 

Example 72 

25 Prenaration of N-r2-hvdroxv-3-nuoro-5-hromonhcnvn-N'-l2.hro monhcnvll urea 
a preparation of 2-amino-6-nuoro-4-bromophcnol 

A mixture of 4-bromo-2-fluoro 6-nitrophcnol( Ig, 4.2mmol) and tin (II) chloride (4 7X 
g, 21.2mmoI) in ethanoi(50mL) was heated at X0°C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice 

30 The pH was made slightly basic (pH7-8). by addition oi solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgSOj and filtered. 
The solvent was evaporated and chromatography of the resulting solid tin silica gel (4%MeOH/ 
CH 2 Cl 2 )gavc the desired products 10 mg. 82 VJ ). 'H NMR (CD^OD): 6 6.51-6.40 tm. 2H> 
b)Prcparation of N-12-hydroxy-3-nuoro-5-bromophenyl|-N'-|2-bromophenyl] urcu 

35 N-[2-hydroxy-3-nuoro-5-bromophcnyll-N'-|2-bromophcnyl| urea was prepared from 

2-amino-6-fluoro-4-bromophenol (254mg. 2.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hcxancf 1/20) 
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and altering. (500 mg, 77%). *H NMR (CD,OD): 5 7.98 <s. IH). 7.91 (d, IH). 7.60 (d. 
IH). 7.33 (t, IH). 7.00 (I, IH). 6.94 (d. 1H>. 

Example 7? 

5 Preparation of N-f 2-hvdroxv-3-chlorophenvn .NM2-hmrnophenvll urea 
a)Preparaiion of 2-amino-3-chlorophenol 

A mixLure of 3-chloro-2-nitrophcnol<250 mg, l.4mmol) and tin (II) chloride (1.2 g. 
5.3mmol) in eihanol(5()mL) was heated ai 80°C under argon. After 2 hours, the starting 
material has disappeared and the solution was allowed to cool down and then poured into ice 
10 The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 C1 2 ) gave the desired product(l43 mg, 69 9r). 'h NMR (CD,OD): 5 6.75 (UH), 6.70 (d. 
IH), 6.65 (d, IH). 

15 b)Preparaiion ot* N-[2-hydroxy-3-ch!orophenyl]-N'-[2-bromophcnyl| urea 

N-(2-hydroxy-3-chlorophenyll- ( N'-[2-bromophenyll urea was prepared from 2-amino- 
3-chIorophenol (143mg, 1 .00 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (30%EtOAc/ 
Hexane) to give the desired prod uct( 1 95mg. 57%) *H NMR(CD;OD): 5 7 81 (d, 1 H). 7.68 

20 (d. IH). 7,47 (d, IH). 7.20 (l, IH). 6.90 (m. 2H). 6.70 (I. IH) 

Example 74 

Preparation of N-l2-hvdroxv-3-trinuoromcthvlphenv]l-N , -l2-bn>mimhenvH urea 

a) Preparation of 2-nitro-6-lrifluoromcihylphcnol 

25 2-trifluoromcthyl phenol (3.(K)g. 1 8. 5 mmol) was dissolved in methylene 

chloridc(40mL) followed by the addition of sodium nitrate (1.73g. 20.4mmol). The addition 
of sulfuric acid (23 mU 3M) was then made, followed by addition of a catalytic amount ol 
sodium nitrite. The mixture was allowed lo stir. Alter 24 hours, the reaction mixture wa> 
diluted with methylene chloride and extracted wiih water The organic layer was dried over 

30 MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gc! (4<?T McOH/ CH 2 Cb> gave the desired productf 1 .84 g. 47 <?, >. 'h NMR 
(CD.COCDO: o 8.35 (d.lH). 7.95 (d. IH). 7.13(1. IH). 

b) Prcparation oJ 2-amino-6- irilluoromcihylphenol 

A mixture ol 6-trifluoromeihyl-2-niirophcnol( 1 .84 g. 8.67mmol) and tin fill chloride 
35 (6.0 g. 26.2 mmol) in cthanol( 150mL) was heated at 80°C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition oi solid NaOH. before being 
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extracted with ethyl acetate. The organic phase was washed with hrinc. dried over MgSO, and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 CI 2 ) gave the desired producK 1 .35 g. 88 <% ). l H NMR (CD^OD): 6 6.93 (d. 
1H), 6.82 (t. IH), 6.78 (d, IH). 
5 ^Preparation of N-f2-hydroxy-3- trinuoromethylphcnyll-N'-f2-hromophenyl) urea 

N-[2-hydroxy-3-trinuoromeihyIphenyl|-N , -|2-bromophenyl| urea was prepared from 
2-amino-6-trifiuoromethylphenol (28()mg. 1.60 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hcxane(l/20) 
and filtering. (390mg, 65%). *H NMR (CD,OD): 8 7.99 (d. IH). 7.60 (d. IH), 7.58 (d, 
10 IH). 7.34 (i, IH), 7.30 (d. IH), 7.00 <t. IH). 6.96 <d. IH). 

Example 7? 

Preparation of N-f3.4 diDhenvl-2-hvdmxvnhPnvn-N'-f2-hm monhenvM nrna 

N-[3,4 diphenyl-2-hydroxyphenyll-N'-|2-bromophcnyl| urea was prepared from 2- 
1 5 amino-5,6 diphenylphenol (50mg, 0. 19 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexanc(!/20) and 
filtering (6lmg. 69%). *H NMR (CD,OD): 6 7.97 (d. IH). 7.66 <d, IH), 7.58 (d. IH). 7.31 
(U IH). 7.25-7.00 (m, 1IH), 6.91 (d, !H). 

20 ExamnlP 76 

Preparation of N-r2-hvdroxv-3-glvcingmeihvl f * g t e rcarhonvlphgnvll-NM2-hromonhcnvll urea 
N-(2-hydroxy-3-glycincmcthylestcrcarhonylphcnyl|-N'-I2-bromophenyl| urea was 

prepared from 6-glycinemcthylesicrcarhonyl-2-aniinophcnol (50mg. 0.22 mmol). purchased 

from the University of New Hampshire, according to the procedure in General Method B. The 
25 product was purified by precipitation from methylene chloride/ hcxane( 1/20) and filtering 

(65mg. 69% ). *H NMR (CDtOD): 5 8.14 (d. IH). 7.96 (d. IH). 7.49 id. IH). 7.24 u. 2H>. 

6.89 (dd. IH). 6.81 (u IH). 4. 10 (s.2H). 3.74 (s.3H) 

Examnle 77 

30 Preparation of N-l2-hvdrnxv-3-plveinccarhnnvl phenvll-N"-l2-bronionhenvll tire;. 

N-|2-Hydroxy-3-glycinecarbonylphenyl|-N*-|2-bromophenyl| urea was prepared from 
N-[2-hydroxy-3-cl>x*inemcthyJcstcrcarb<)nylpheny!|-N'-|2-hn)nu)phenyll urca(5(img. 0.12 
mmol) by stirring in a 3/1 ratio of mcihanol/waicr ( 10 niL). Addition of 1 equiv. of lithium 
hydroxide was added and stirring continued until the starting material had disappeared. (45m g. 

35 92%). The product was purified by chromatography of the resulting solid on silica gel (9/1/0. 1 
CH 2 C1 2 / MeOH/ AcOH) to give the desired pmductf l9Smg. 57% ). 'H NMR (CDiOD): 5 8. 14 
<d. IH). 7.92 (d. IH). 7.60 (d. IH). 7.46 (d. IH). 7.34 d. IH). 7.04 (t. IH). 6.K2 (t. IH). 
3.96 (2H). 
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Example 78 

Preparation of N-f2-hvdroxv-3.S-dichloronhenvIl-N'-f 2-hromonhenvll utca 

a) Prcparation of 2-amino-4.6-dichlorophenol 

5 A mixture of 4,6-dichloro-2-nitrophcnoI( 1 g, 4.8mmol) and tin (II) chloride (3.2 g. 

l4.4mmol) in eLhanol(5()mL) was heated at 80°C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slighUy basic (pH7-8), by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine , dried over MgS0 4 and filtered. 
10 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 C1 2 ) gave the desired product(685 mg, 80 %). 'H NMR (CD 3 OD): 6 6.75 (s.lH), 6.61 
(s, 1H). 

b) Prcparation of N-[2-hydroxyO,5-dichiorophenyl)-N'-f2-bromophenyl] urea 

N-[2-Hydroxy-3.5-dichlorophenyl|-N'-[2-bromophenyn urea was prepared from 2- 
15 amino-4,6-dichlorophenol (143mg, 1.00 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) and 
filtering. <660mg, 88%). *H NMR (CD ? 06): 5 7.96 <s, IH), 7.89 <d. 1H). 7.60 (d, 1H). 
7.35 (l. IH), 7.00 (u IH). 6.95 (dd. IH). 

20 Examnle 79 

Preparation of N-l2-hvdroxv-3-niirophenvn-N , -r2.hmmonhenvl1 urea 
N-|2-Hydroxy-3-nitrophcnyl]-N , -|2-bromophcnyll urea was prepared from 2-hydroxy-3- 
nitroanilinc (1.25g. 8. 1 mmol) according to the procedure in General Method B. The product 
was purified by precipitation from methylene chloride/ hcxane(I/20) and filtering. (2.4g. 

25 847, ). 'H NMR (CDiOD): 6 8.45 (d. IH). 7.94 (d. IH). 7.78 (d. IH). 7.60 (d. IH), 7.35 (t. 
IH). 7.01 (m, 2H). 

Example w 

Prenaration of N-f 2-hvdroxv-4-naphthalcncsulfonic acidl-N'-[2-hromonhenvll urea 
30 N-|2-hydroxy-4-naphthalcncsullonic acid|-N'-|2-bromophenyl| urea was prepared 

from l-amino-2-hydroxy-4-naphthalcnsulfonic acid (0.48g, 2.0 mmol) according to the 
procedure in General Method B and the addition of lmL of triethylaminc The product was 
purified by precipitation from methylene chloride/ hcxanc( 1/20) and filtering. (690 mg. 79 Vr ). 
l H NMR fCD^OD): 6 8.14 is. IH). S.04 (d. IH). 7.98 (m. 2H). 7.61-7.55 im. 3H). 7.43 (I. 
35 IH). 6.98 (t, IH). 



Example 81 

Prenaration nf N-[2-hvdmxv-5-nanh ihalcncsulfonic acid1-N'-[2-hromonhcnvll urea 
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N-3-|2-hydroxy-5-naphthalensulfonic acid]-N -(2-bromophcnyl) urea was prepared 
from 2-amino-3-hydroxy-6-naphthalcnsulfonic acid (0.48g, 2.0 mmolj according to the 
procedure in GcncraJ Method B and the addition of lmL of triethylamine The product was 
purified by precipitation from methylene chloride/ hexane(I/20) and filtering. (715 mg. 82% >. 
5 l H NMR (CDiOD): 5 8.09 (s, IH), 7.96 (d, IH), 7.65-7.48 (m. 3H). 7.36 (t. IH), 7.25 (s. 
IH). 7.04 (m. 2H). 

Example 82 

Preparation of N-f2-hvdroxv>3.4-dichloronhenvn-N , -f2-hm monhenvll urea 

10 a)Preparation of 2-nitro-5.6 dichiorophenol 

2.3-dichlorophenol (3.26g. 20mmol) was dissolved in methylene chIoride(40mU 
followed by the addition of sodium nitrate (1.88g, 22mmol). The addition of sulfuric acid 
(20mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 

1 5 chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 C1 2 ) gave the desired product(1.8 g. 44 %). *H NMR (CD3COCD?): 
6 8.04 (d.lH). 7.15 (d. IH). 

b) Preparation of 2-amino-5.6 dichiorophenol 

20 A mixture of 5.6-dichloro-2-nitrophenol( 1 .8 g. 8.7mmol) and tin (II) chloride (5.8 g. 

26. Immol) in cihanol(50mL) was heated at 80°C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered 

25 The solvent was evaporated and chromatography of the rcsulung solid on silica gel (49< MeOH/ 
CH 2 C1 2 ) gave the desired product(1.4 mg, 90 %). *H NMR (CD^OD): 5 6.71 (d. IH). 6.45 
(d. IH). 

c) Preparation of N-|2-hydroxy-3.4-dichlorophenyll-N'-f2-bromophcnyll urea 

N-|2-Hydroxy-3.4-dichlorophenyl]-N'-f2-bromophenyII urea was prepared from 2- 
30 amino-5.6-dichlorophenol (350mg. 2.(M> mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane(l/20) and 
filtering. (670mg. K9<# ). 'H NMR (CDiODV: 8 7.91) (d. IH). 7.85 (d. IH). 7.59 (d. IH). 
7.31 (i. IH). 6.99 u. IHl. 6.96 (d. (IH). 



35 



Example 83 

Preparation of N-l2-hvdroxv-3>cvanonhenvM-N , -l2-bromonhenvll nre* 
a) Preparation of 2-nitro-6-cyanophenol 
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2- cyanophenol (2.38g. 20mmol) was dissolved in methylene chloride(4()mL) followed 
by ihc addition of sodium nitrate ( 1.88g, 22mmoI). The addition of sulfuric acid (20mL/ 3M) 
was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 

5 extracted with water. The organic layer was dried over MgS0 4 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (4<7rMeOH/ CH 2 CU) gave 
the desired product(l.4 g. 42 9c). *H NMR (CD3COCD0: 5 8.47 (d.lH). 8.15 (d. IH), 7.30 
(I, 1H). 

b) Prcparauon of 2-amino-6-cyanophenol 

10 A mixture of 6-cyano-2-nitrophenol(600 mg. I .Ommol) and tin (II) chloride (3.2 g. 

14.4mmol) in acetic acid(50mL) was heated at 80°C under argon. After 2 hours, the starting 
material has disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 

1 5 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 CI 2 ) gave the desired product(365 mg. 75 %). l H NMR <CD ? OD): 6 6.92 (d, IH). 6.85- 
6.69 (m,2H). 

c) Preparation of N-[2-hydroxy-3-cyanophenyl]-N'-[2-bromophenyI] urea 

N-|2-Hydroxy-3-cyanop_henyl!-N'-f_2-bromophenyl) urea. was preparcd from 2-amino- 
20 6-cyanophenol ( 134mg. 1 .00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxane(I/20) and filtering. 
(26(>mg. 78<7r). 'H NMR (CD.OD): 6 7.98 (d. IH). 7.74 (d. IH). 7.57 (d. 1H). 7.30 (l. 
IHj. 7.22 (d. IH). 6.98 (l. IH). 6.94 (l, (IH). 

25 Example 84 

Preparation of N-f2-hvdroxv-4-cvanonhenvn>N'-12-hromophenvll urea 

a) Prcparation of 2-nitro-5-cyanophenol 

3- cyanophenol (2.38g, 20mmol) was dissolved in methylene chloride(40mL) followed 
by the addition of sodium nitrate ( l.88g, 22mmoI). The addition of sulfuric acid (20mL/ 3M) 

30 was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted with water. The organic layer was dried over MgS0 4 and filtered. The solvcni was 
evaporated and chromatography of the resulting solid on silica gel (4^-MeOH/ CH 2 CI 2 ) gave 
the desired product(91() mg. 28 <7, ). 'H NMR (CD3COCD,): 5K.30(d.lH). 7.67 (s.lH). 

35 7.49 (d. IH). 

b) Prcparation of 2-amino-5-cyanophenol 

A mixture of 5-cyano-2-nitrophenol(250 mg, 1.5mmol) and tin (II) chloride (3.2 g. 
l4.4mmol) in ethanol(50mL) was heated at 80°C under argon. After 2 hours, the starting 
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material has disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 arid filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOH/ 
5 CH2CI2) gave the desired producK 175 mg, 86 %). *H NMR (CD*OD): 8 7.00 (d, 1H). 6.88 
(s,IH), 6.69 (d, 1H). 

c)Preparation of N-[2-hydroxy-4-cyanophenyll-N'-(2-bTomophenyl) urea 

N-(2-Hydroxy-4-cyanophenyl]-N'-[2-bromophenylJ urea was prepared from 2-amino- 
5-cyanophenol (I70mg, 1.27 mmol) according to the procedure in General Method B. The 
10 product was purified by precipitation from methylene chloride/ hexanc( 1/20) and filtering 
(3l0mg, 749!-). l H NMR (CD ? OD): 5 8.25 (d. IH). 7.91 (d, IH). 7.59(d, IH). 7.33 d. 
IH). 7.17 (d, 1H), 7.07 (s. IH). 7.01 (t, (1H). 

Example 85 

15 Preparation of N^2-hvdroxv^4-cvanonhenvl1-N'.U.methnxvphpnvll »ma 

N-[2-Hydroxy-4-cyanophenyll-N'-f4-methoxyphenyl) urea was prepared from 2- 

amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B. 

The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering. 

(1 I0mg,86%) 'H NMR (CD 3 OD): 5 8.23 (d, IH), 7.61-7.51 (m. 2H). 7.32 (d, 1 H). 7.20 
20 (d. IH). 7.15 (d. IH). 7.03 (s. IH). 

Examnle 86 

Preparation of N-r2-hvdroxv-4-cvanophenvll-N , -l2-phen vlphenvll urea N-|2-Hydroxy-4- 
cyanophenyl|-N -[2-phcnylphenyl| urea was prepared from 2-amino-5-cyanophenol (170 mg. 
25 1.27 mmol) according to the procedure in General Method B. The product was purified by 
precipitation from methylene chloride/ hcxanc( 1/20) and filtering. ( I50nig. 8590. 'H NMR 
(CD3OD): 5 8.20 (d. 1H), 7.73 (d. IH). 7.51-7.20 (m. 8H). 7.13 (d. IH), 7.01 (s. (IH) 

Example E7 

30 Prcnaration of N r -r2-hvdroxv.4-cvan()nhenvll-N'-f2-methvlnhenvM urea 

N-[2-Hydroxy-4-cyanophenyI|-N*-|2-mcthylphenyl| urea was prepared from 2-ammn- 
5-cyanophcnol (60mg. 0.45 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexanef 1/20) and filtering. 
(9()mg. 159< ). 'H NMR (CD,OD): 6 8.25 (d, IH). 7.59 (d. IH). 7.26-7.00 <m. 5H). 2.30 <v 

35 3H). 

Examnle 88 

Prcnaration of N-f2-hvdroxv-4-cvanor)henvn-N'-f2-trifluoromcthvlnhenvll nrfa 
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N-I2-Hydroxy-4-cyanophenyll-N'-(2-irifluoromeihylphenyl| urea was prepared from 
2-amino-5-cyanophcnol (60mg, 0.45 mmol) according 10 the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxancO/20) and filtering. 
(MOmg, 76*). 'H NMR (CDjOD): 8 8.25 (d, IH), 7.81 (d, 1H), 7.68 (d. IH). 7.61 (t. 
5 1H). 7.32 (t. IH), 7.15 (dd, 1H), 7.09 (s. (1H). 

Example 89 

Preparation of N-f 2-hvdroxv-4-cvanonhenvn-N'.f ^-trifliioromethvlph cnvll urea 

N-[2-hydroxy-4-cyanophenyl]-N , -(3-trifluoromethylphenyll urea was prepared from 
10 2-amino-5-cyanopheno! (60mg, 0.45 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hexane(l/20> and filtering. 
(H4mg, 79%). *H NMR (CD 3 OD): 5 8.30 (d, IH), 7.92 (s. lH).7.6()(d. 1H). 7.47 (t. IH). 
7.29 (d, 1H). 7.18 (dd, IH), 7.06 (s, 1H). 

Example 90 

Preparation of N-f2.hvdroxv.4-cvanonhenvn-N , 44-trifiuoromethvlphenvn urea 

N-[2-Hydroxy-4-cyanophenyll-N , -(4-trifluoromethylphenyl] urea was prepared from 
2-amino-5-cyanophenol (60mg,0.45 mmol) according to the procedure in General Method B. 
The product was purified by.precipitati on from methylene chloride/ he xane( 1/20) and filtering. 
(108mg. 75%). 'H NMR (CD,OD): 5 8.31 (d. IH), 7.68 (d. 2H). 7.59 (d, 2H). 7.20 (dd. 
IH). 7.07 (s. IH). 

Example 91 

Preparation of NM2-hvdroxv-3-n-nronvlnhenvn-NM2-hromonhcnvll ure:i 
25 a)Preparation of 2-nitro-6-n-propylphenol 

2-n-propylphenol (5.00g. 36.8mmol) was dissolved in methylene chloride! 4<)mL> 
followed by the addition of sodium nitrate (3.43g, 4().5mmol). The addiuon of sulfunc acid 
(45m U 3M) was then made, followed by addiuon of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
30 chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4 ( /f McOH/ 
CH : Ch> gave the desired product(3.2 mg, 48 %). *H NMR (CD3COCDO: 5 7.W (d.l H 1. 
7.46 dd. IH). 6.90 (t. IH). 2.70 (I. 2H). 1.70 (m. 2H). 1.00 U. 3H>. 
b)Preparation of 2-amino-6-n-propylphenol 
35 To a solution of 2-nitro-6-n-propylphenoI(2g, 1 1 Ommolj in methanol* l(M)mL) was 

added \()9r Pd/C (200 mg). The mixture was flushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celitc and the cclitc was washed with 



15 



20 
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methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH 2 C1 2 ) gave the desired pruducK 1.50 g. 80.2 9r). l H NMR (CD.ODi: 6 6.65 
(m. 2H), 6.55 (t, IH), 2.58 (U 2H), 1.61 (m. 2H), 0.96 ft, 3H). 
OPrcparauon of N-[2-hydroxy-3-n-propyiphenyl|-NW2-bromophenyl| urea 

N-[2-Hydroxy-3-n-propyl phenyl ]-N -[ 2- bromo phenyl] urea was prepared from 2- 
amino-6-n-propyl phenol (302mg, 2.00 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hcxancf 1/20) and 
filtering. <640mg.92%). 'h NMR (CD.OD): 8 8.00 (d, IH), 7.58 <d. IH). 7.32 (i. IH). 
7.26 (i, IH), 6.96 (dd, IH). 6.89 (l, IH), 6.78 (d, IH). 



Example 92 

Preparation of N-f2-hvdroxv-4- e thvinh P nvii.N'-f2-hrnmnph^ nY || „ rr 81 

a) Preparation of 2-nitro-5-ethylphenol 

3-ethylphenol (5.00g, 41 mmol) was dissolved in methylene chloride(40 mL) followed 
by the addition of sodium nitrate (3.83g, 45 mmol). The addition of sulfuric acid (50mL/ 3M) 
was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted with water. The organic layer was dried over MgS0 4 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (4%McOH/ CHnCJ 2 ) gave 
the desired product(1.7 g, 25 %). 'H NMR (CD3COCD,): 6 8.02 (d.lH). 6.99 (s.lH). 6.85 
(d, IH), 2.69 <q, 2H), 1.30 (t, 3H). 

b) Preparation of 2-amino-5-ethyllphenol 

To a solution of 2-niiro-5-ethylphenol(lg. 6.4mmoI) in mcthanol(250mL> was added 
10* Pd/C flOO mg). The mixture was flushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained ai balloon 
pressure overnight. The mixture was filtered through cclite and the cclue was washed wuh 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH 2 CI 2 ) gave the desired product(750 mg. 91 «•). *H NMR <CD,OD): 8 6 41- 
6.17 (m.3H). 

OPrcparation of N-[2-hydroxy-4-cthylphenyl|-N , -[2-bromophenyI| urea 

N-[2-Hydroxy-4-ethylphenyll-N'-[2-hromo phcnylj urea was prepared from 2- amim>- 
5-cihylphenol (274m g, 2.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxancf l/20i and lilierinii. 
'520 mg. 77*). *H NMR (CDiOD): 8 7.96 (d. IH).7.62(s. IH). 7.5MU. IH). 7.30 u. 
IH). 6.96 (t, IH), 6.82 (d. IH), 6.76 (d, IH). 



Example 93 

Preparation Of N-12-hvdmxv 3-nhenvlaminnearhcmvl ph e nvH-NM2.hromonhenvn nrp;, 
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a) Prcparation of 2-nitro-6-phcnylaminocarbonylphcno] 

2-Phenylaminocarbonylphenol (5.00g. 23 mmol) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium nitrate (2.20g. 25.5 mmol). The addition 

5 of sulfuric acid (30mU 3M) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgSO* and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH 2 C1 2 ) gave the desired product(2.50 g. 42 9< ). 'H NMR 

10 (CD3COCD,): 8 8.15 (dJH), 8.09 (d,IH). 7.51 (d. IH). 7.30 (d. 1H). 7.10 (i. IH). 7.01 (i. 

1H). 

b) Preparation of 2-amino-6-phenylaminocarbonyl phenol 

To a solution of 2-nitro-6-phenylamineKarbonylphenol (Ig. 4.0 mmol) in 
methanol(250mL) was added IO%.Pd/C (100 mg). The mixture was Hushed with argon, then 
1 5 hydrogen was bubbled through the solution for 10 min. and a hydrogen atmosphere was 

maintained at balloon pressure overnight. The mixture was filtered through celite and the celitc 
was washed with methanol. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (5%MeOH/ CH 2 CI 2 ) gave the desired product(8<X> mg, 91%). l H NMR 
(CDjOD): 5 7,7-3-7.57 (m, 2H), 7.43-7.27 <m, 3H), 7.25-7.10 (m. IH). 6.94. (t. IH). 6.74 

20 (t. IH), 

c) Preparauon of N-[2-hydroxy 3-phenylaminocarbonyl phenyl l-N*-!2-bromophenyl] urea 

N-f2-hydroxy 3-Phenylaminocarbonyl phenyl |-N'-I2-bromo phenyl) urea was 
prepared from 2-amino-6-phenylaminoearbonylphenol (456mg. 2.00 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
25 chloride/ hexaneU/20) and filtering. (800mg.94<* ). H NMR (CDtOD): ; H NMR (CD.ODi: 
6 25 (d, IH), 7.94 (d. IH). 7.75-7.57 (m. 4Hh 7.4X-7.30 (m. 3H>. 7.21 (I. IH). 7.02 (dd. 

IH), 6.92 (I, IH). 

Example 94 

30 Preparation of N-l2-hvdroxv -^-cvano-4-mcihvlnhenvll-N'-f 2-hmmophcnvl| u,refl 
a) Preparation of the 2-nitro 5-meihyl 6-bromo phenol 

A solution of i-bmyl aminc(6.88 mL. 4.79 g. 2 equiv.) in methylene chloride was 
treated with bromine ( 1 .67 mL. 5.2 g. I equiv.) at -20 "C. The flask was then cooled to -7K 
"C and the the 2-nitro 5-meihyl 6-bromo phenol (5 g. 1 equiv.. in methylene chloride) was 

35 added drop-wise with vigrous stirring. The reaction mixture was slowly warmed to -30 "C lor 
1 h. then to -10 °C for 2 hours. The reaction mixture was then partitioned between methylene 
chloride and 5<7r aqueous acetic acid. The organic layer was dried over magnesium sulfate, 
filtered and concentrated in vacuo. The reaction mixture was purified by Hash 
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chromaiography(Eihyl acctaic/ hcxancs) to remove dibrominaied species. The 2-nitro 4-bromo 
5-meihy! phenol was then selectively crysialiizcd out of methylene chloride. A final silica gel 
column(5%cthyl acetate/ hexancs) yielded desired isomer in 9()9r purity. ( 1.05 g. 14%). *H 
NMR (CDCb): 8 7.95 (d, 1H. J = 10.0 Hz), 6.91 (d, IH. J = 10.0 Hz). 2.52 (s, 3H). 
5 b) Preparation of 2-nitro-5-methyl-6-eyanophenol 

2- Niiro-5-methyi-6-hromophenol (KM) mg, 0.433 mmol) was dissolved in dimethyl 
formamidc (2mL) followed by the addition of trieihylaminc (0. 175g, 1.73 mmol). The 
addition of a catalytic amount dimcihylamino pyridine was then made, followed by addition of 
copper (I) cyanide (155mg, 1.73mmol). The mixture was allowed to stir at 80°C for 4 hours. 

10 The solvent was evaporated and chromatography of the resulting solid on silica gel (2%MeOH/ 
CH 2 C1 2 ) gave the desired product (70 mg. 91 9c). 'H NMR (CD3COCDO: 5 8.30 (d.lH). 
7.15 (d.lH), 2.61 (s. 3H). 

c) Preparation of 2-amino-5-methyl 6-cyanopheno) 

A mixture of 5-cyano-2-nitrophenol(70 mg. 0.39mmol) and tin (II) chloride (265 mg. 
15 1.1 8mmol) in ethanol(20mL) was heated at 80°C under argon. After 2 hours, the staining 

material has disappeared and the solution was allowed to cool down and then poured into ice. 

The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being extracted 

with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 

The solvent was evaporated and chromatography of the resulting solid on silica gel (49f:MeOH/ 
20 CH 2 C1 2 ) gave the desired product(175 mg. 86 9c). 'H NMR (CD ? OD): 6 6.87 (d. IH), 6.75 

Id.lH). 6.32 (s. 3H). 

d) Preparation of N-[2-hydroxy 3-eyano 4-methyl phcnyl|-N-[2-nromophenyl) urea 

N-|2-hydroxy 3-cyano 4-mcthyl phenyl |-N'-[ 2- bromophcnyl| urea was prepared from 
2-amino-5-mcthyl-6-cyano phenol (50mg, 0.34 mmol) according to the procedure in General 
25 Method B. The product was purified by precipitation from methylene chloride/ hcxane( 1/20) 
and filtering. (70mg. 60<3). l H NMR (CD ? OD): 5 7.92 (d. IH). 7.68 (d. IH). 7.59 (d, IH). 
7.31 (t. IH). 7.00 (t. IH). 6.62 (l. IH). 2.49 (s. (3H). 

Example Vf* 

30 Preparation of N-f 2-hvdroxv 4-Carhoxvphenvl phenyl l-N'-l 2-hromonhenvl I urc;i 
a)Prcparation of 4-nitro-3-hydroxyncnzophenonc 

3- Hydroxybenzophenone (3.00g, 15. 1 mmol) was dissolved in methylene 
chloridc(40mL) followed by the addition of sodium nitrate (l.42g. 16.7mmol). The addition 
of sulfuric acid f25mL/ 3M) was then made, followed by addition of a catalytic amount of 

35 sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4<7rMeOH/ CH 2 C1 2 ) gave the desired producK 1.10 g. 30 9< ). *H NMR 
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(CD3COCD,): 5 8.25 (d.lH). 7 X6 (d.lH), 7.71 (m. IH). 7.59 (d. IH). 7.48 (s, IH), 7.39 
(dd. IH). 

b)Prcparation of 4-amino- 3- hydroxy be nzophenone 

A mixture of 4-nitro-3-hydroxybenzophenone (900 mg, 3.7mmol) and tin (II) chloride 
5 (2.5 g. 1 1 I mmol) in cthanol(50mL) was heated at 80°C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
10 (45P McOH/ CH 2 C1 2 ) gave the desired product(685 mg, 87 9r). 'h NMR (CDiOD): 5 7.65 (d, 
2H). 7.55 (d.lH). 7.49 (I, 2H), 7.26 (s, IH), 7.16 (dd, IH), 6.68 (d. IH). 
^Preparation of N-[4-Carboxyphenyl-2-hydroxyphenyl]-N'-[2-bromophenyll urea 

N-[4-CarboxyphenyI-2-hydroxyphenyI]-N'-[2-bromophenyl] urea 
was prepared from 4-amino-3-hydroxybenzophenone (330mg, 1.5 mmol) according to the 
15 procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexane(I/20) and filtering. (490mg, 79%). *H NMR (CD ? OD): 5 8.40 (d, IH), 

8.09 (d, IH), 7.83 (d. 2H), 7.65-7.60 (m, 4H), 7.48 (s, IH), 7.43 (d, IH), 7.35 (d, (IH), 

7.10 (1.1H). 

20 Example 96 

Preparation of N-f2-hvdroxv 3-carhoxvnhenvl nhcnvll-N'-f 2-hromophenvll urea 
a)Prcparauon of 3-nitro-2-hydroxybcnzophenone 

2-Hydroxybcnzophenonc (3.00g, 15. 1 mmol) was dissolved in methylene 
chloride(4()mL) followed by the addition of sodium nitrate fl.42g. 16.7mmolV The addition 

25 of sulfuric acid (25mLy 3M) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. Alter 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH : CI : ) gave the desired product* 1 .60 g. 44 9< ». l H NMR 

30 (CD3COCD,): 6 8.30 (d.lH). 7.86 (m.3H>. 7 71 <m. IH). 7.78 (d. IH). 7.56 (dd 2H>. 7.24 
U. IH). 

b Preparation of 3-amino-2-hydroxybcnzophenonc 

A mixture of 3-nitro-2-hydroxybenzophenone (600 mg. 2.5mniol ) and tin (II) chloride 
i 1.7 g, 7.5mmol> in cihanolt.SOmL) was heated at 80°C under argon. Alter 2 hours, the 
35 starting material had disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSC> 4 and 
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filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 C\ 2 ) gave the desired product(490 mg t 92 9c). 'h NMR (CD^OD): 8 7.65- 
7.40 (m. 5H). 6.98 (d,lH), 6.86 (d, IH). 6.67 (l, 1H). 

c)Preparation of N-I2-hydroxy 3-carboxyphcnyl phenyi]-N'-[2-bromophenyl] urea 
5 N-|2-hydroxy 3-carboxyphenyl phenyl |-N'-[2-bromophenyl] urea was prepared from 

3-amino-2-hydroxybcnzophenonc (250mg. 1.20 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexanc( 1/20) 
and filtering. (200mg, 78*). *H NMR (CD,OD): 8 8.35 (d, IH), 7.96 (d, IH). 7.72 (d. 
2H), 7.65-7.50 (m, 4H), 7.35 (d. IH), 7.30 (d, IH), 7.01 (dd. (1H). 6.92 (t. IH). 

10 

Example 97 

Preparation of N-I2-hvdroxv 3-henzvloxv phenvll-N'-n -hromnphenvIl urea 

a) Preparation of 2-nitro-6-benzyloxy phenol 

2-BenzyIoxyphenol (5.00g. 25.0mmol) was dissolved in methylene chloride(40mL) 
1 5 followed by the addition of sodium nitrate (2.30g, 27.5mmol). The addition of sulfuric acid 
(3 lmL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction fixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
20 CHjCI:) gave the desired product(2.6 g, 43 %). 'H NMR (CD3COCD,): 8 7.70 (d.lH). 
7.50-7.28 <m, 5H), 7.14 (d, IH), 6.92 (t, IH), 5.21 (s, 2H). 

b) Preparauon of 2-amino-6-bcnzyloxy phenol 

A mixture of 2-nitro-6-bcnzyloxy phenol (1.00 g, 4. lOmmol) and tin (ID chloride 
(2.75 g. 12.2 mmol) in ethanoK 150mL) was heated at 80°C under argon. After 2 hours, the 

25 starting material had disappeared and the soluuon was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSOj and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4<£MeOH/ CH 2 C1 ; ) gave the desired product(I.35 g. 88 9< ). 'H NMR (CDiOD): 87.46 (d. 

30 2H), 7.40-7.35 (m. 5H). 6.55 (d. IH). 6.40 (d, IH). 5.10 (s. 2H). 

b)Preparaiu>n of N-(2-hvdroxv3-hcnzyJoxy phenyll-N'-[2-bromophenyl| urea 

N-(3-hcnzyloxy-2-hydroxyphcnyn-N'-f2-bromophcnyl| urea was prepared from 2- 
mtro-6-benzyloxy phenol (4 30m g. 2.00 mmol) according to the procedure in Gene nil Method 
B. The product was purified by precipitation from methylene chloride/ hexane(l/20) and 

35 filtering. (630mg. 169*1 *H NMR (CD^OD): 8 7.93 (d. IH), 7.58 (d. IH). 7.54-7.42 tm. 
3H). 7.40-7.25 <m. 4H), 7.00 (t. IH). 6.69 (d. 2H). 5.16 (s. 2H). 
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Preparation of N-3-l2-hvdroxv-5-indanone1-NM2-hmmonhcnvM urea 

a) Prcparation of 2-hydroxy-3-nitro-5-indanonc 

2- Hydroxy-5-indanone(3.(X)g, 20.0mmol) was dissolved in methylene chloride(4()mL) 
followed by ihe addition of sodium nitrate (1.95g, 21.0mmol). The addition of sulfuric acid 

5 (25m 17 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (49f MeOH/ 
CH 2 CI 2 ) gave the desired produci(1.5 g, 39 %). 'H NMR (CD,COCDO: 5 7.70 (d.lH), 7.04 
10 (d. IH), 3.04 (d, 2H). 2.74 (d. 2H). 

b) Preparation of 3-amino-2-hydroxy-5-indanone 

A mixture of 2-hydroxy-3-nitro-5-indanone (1.50 g, 7.80mmol) and tin (II) chloride 
(5.25 g, 23.3 mmol) in ethanol(150mL) was heated at 80°C under argon. Alter 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then poured 

1 5 into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 C1 2 ) gave the desired produci(1.00 g, 79 %). l H NMR (CD 3 OD): 5 6.85 
(d.lH). 6=45 (d, 1H), 2.95 (d, 2H), 2.60 (d, 2H). 

20 c) Preparation N-3-l2-hydroxy-5-indanonel-N'-[2-bromophenyl) urea 

N-(2-Hydroxy-5-indanoneJ-N , -12-bromophenyll urea was prepared from 3-amtno-2- 
hydroxy-5-indanone (326mg. 2.00 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexanet 1/20) and filtering. 
(610mg. 85^). 'H NMR (CD.OD): 5 7.92 (d. IH). 7.65 (m. 2H). 7.45 (l. IH). 7.09 <t. 

25 IH). 7.00 (d. IH), 2.90 (d. 2H). 2.66 (d. 2H). 

Example 99 

Preparation of (E)-N-U-f 2-(Methoxvcarbonvn ethenvlN2-hvdmxvnhenvll-N'-l2- 
hmmophenvllurea 

30 

a)Prcparation of 4-nitro-3-hydroxycinnarnic acid 

3- Hydroxycinnamic acid (3.00g, 18.3 mmol) was dissolved in methylene 
chloridc(40mL) followed by the addition of sodium nitrate (1 ,70 g, 26. 1 mmol). The addition 
of sulfuric acid (25 mL/ 3M) was then made, followed by addition of a catalytic amount of 

35 sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
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silica gel (4%MeOH/CH 2 CI 2 ) gave the desired productf 1 .0 g. 26 9 ). 'h NMR (CD^COCDO: 
8 8.07 <d. IH), 7.69 (d, IH), 7.5J (s, 1H), 7.46 <d. 2H), 6.75 (d,IH). 
h) Preparation of 4-nitro-3-hydroxymethylcinnamate 

4-Nitro-3-hydroxycinnamic acid was stirred in excess methanol with a catalytic amoum 
of sulfuric acid. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%McOH/ CH 2 CI 2 ) gave the desired producU 1 .0 g, 94 9c). l H NMR (CD-tCOCD^j: 
8 8.17 <d. IH). 7.69 (d, IH). 7.52 (s, 1H), 7.45 <d, 2H), 6.75 (d.im. 3.80 (s. 3H) 

c) Preparauon of 4-amino-3-hydroxymethylcinnamate 

A mixture of 4-nitro-3-hydroxymemyicinnamate ( 1.0 g, 4.50mmol) and tin (II) 
chloride (3.0 g. 13.4 mmol) in ethanol(50mL) was heated at 80°C under argon. Alter 2 hours, 
the starting material had disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH. before 
being extracted with ethyl acetate. The organic phase was washed with brine, dried over 
MgSO* and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH 2 CI 2 ) gave the desired product (650 mg, 75 *). *H NMR (CD,OD): 
87.50 (d, IH). 6.94 (s. IH), 6.89 (d, IH), 6.68 (d, IH), 6.18 (d. IH). 3.74 (s, 3H). 

d) Preparation (E)-N-[4-[2-(Methoxycarhonyl) ethenyl]-2-hydroxyphenyI)-N , -f2- 
bromophenyl] urea 

(E)-N-[4-[2-(Memoxycarbonyl) ethenyl)-2-hydroxyphenylI-N , -12-bromophcnyl | urea 
was prepared from 4-amino-3-hydroxymethyIcinnamate (250mg, 1.3 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexanef 1/20) and filtering. (300mg. 59%). f H NMR (CD,OD): 8 8.24 (d.lHh 8.05 
(d. IH). 7.69 (d. IH), 7.65 (d, IH), 7.42 (l. IH). 7.21 (s. IH). 7.19 (d. IH). 7.10 (t. IH> 
6.45 (d.lH) 3.81 (s. 3H). 

Example 100 

Preparation Of (E)-N-f 3-I2-(Methoxvcarhonvh pi henvn-^-hvriroxvnhenvM-N'.f ?■ 
bromonhenvll urea NM2-hromnnhp .nvll urea 
a)Preparaiion of 3-nitro-2-hydroxycinnamic acid 

2-Hydroxycinnamic acid (3.00g, 18.3 mmol) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium nitrate (2.2 1 g. 26. 1 mmol). The addition 
of sulfuric acid (30 mU 3M) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (47rMeOH/CH : Cl 2 ) gave the desired product(2.() g. 52 <% ). l H NMR (CDiCOCD 
8 8.21 (d, IH). 8.16 (d. IH). 8.05 (d. IH), 7.19 (t. IH). 6.72 (d. IH) 
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b) Preparation of 3-nitro-2-hydroxymcthylcinnamate 

3-nuro-2-hydroxycinnamic acid was stirred in excess methanol with a catalytic amount 
of sulfuric acid. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH 2 C1 2 ) gave the desired producK 1 .0 g. 94 * ). 'H NMR (CD ? COCDo: 
S 5 8.25 (d. IH), 7.8.15 (d. IH), 8.06 (s. 1H). 7.20 (I, 2H), 6.76 (d.lH). 3.80 (s. 3H). 

c) Preparaiion of 3-amino-2-hydroxymelhylcinnamate 

A mixture of 3-nitro-2-hydroxymethylcinnamate (1.0 g, 4.5 mmol) and tin (II) chloride 
(3.0 g. 1 3 4 mmol) in ethanol(50mL) was healed at 80°C under argon. Alter 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then poured 

10 into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product (700 mg. 81 %). l H NMR (CD.OD): 5 8.04 (d. 
1H). 6.93 (d, 1H),6.79 (d, 1H), 6.71 (l, 1H), 6.43 (d. 1H). 3.72 (s. 3H). 

15 d)Preparation(E)-N-[3-[2-(Meihoxycarbonyl)ethenyn-2-hydroxyphenyl)-N , -(2-bromophcnyl| 

urea 

(E)-N-[3-[2-(Methoxycarbonyl) ewenyl]-2-hydroxyphenyl]-NW2-bromophenyl 1 urea 
was prepared from 3-amino-2-hydroxymethylcinnamate <I(X) mg. 0.52 mmol) according 10 the 
procedure in General-Method B. The product was purified by precipitation from methylene 
20 chloride/ hcxane(l/20) and filtering. (150mg, 74%Vh NMR (CD,OD): 5 8.10 (d.lH). 8.00 
id. 1H), 7.69 (d, IH), 7.65 (d, IH), 7.42 (l, IH), 7.38 (t. 1H). 7.32 (d. 1H). 7 05 u. IH) 
6.55 (d.lH) 3.81 (s, 3H). 

Example 101 

25 Preparation nl (E)-N-l342-( Aminoca rhonvn eihenvn-2-hvdroxvnhcnvl1-N'-l2-bromonhcnvll 
nrra NMl-hromonhenvIl urea 

a) Preparauon of 2-hydroxycinnamidc 

2-Hydroxycinnamic acid (2.00g. 12.3 mmol) was dissolved in dimethyl 
formamidc( lOmL) followed by the addition of benzotriazol- l-yloxy- 

30 tris(dimcthylamino)phosphonium hcxafluorophosphaic (5.4g. 12.3 mmol) and incthylamme 1 
l.7mL. 12.3mmol>. Ammonia gas was bubbled into the reaction mixture for 30 minutes. The 
mixture was allowed to stir for 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4^ McOH/ 

35 CH 2 CI : ) gave the desired producK 1 .5 g, 75 9c). 

b) Preparation of 3-nitro-2-hydroxycinnamide 

2-Hydroxycinnamide (750 mg. 4.6 mmol) was dissolved in methylene chloride(40mL» 
followed by the addition of sodium nitrate (430 mg, 5. 1 mmol ). The addition of sulfuric acid 
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(7 mL/ 3M) was ihcn made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. Alter 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
5 CH 2 C1 2 ) gave the desired product(350 mg. 36 *). 'h NMR (CD3COCD 3 ): 5 8. 19 (d, I H). 
8.02 (d. IH). 7.88 (d. 1H). 7.15 (l, 1H), 6.84 (d. IH) 
c)Preparation of 3-amino-2-hydroxycinnamidc 

A mixture of 3-nitro-2-hydroxymcihylcinnamaie (350 mg. 1 .7 mmol) and tin (II) 
chloride (3.0 g. 13.4 mmol) in eihanol(50mL) was heated at 80°C under argon. After 2 hours. 
10 the starting material had disappeared and the solution was allowed to cool down and then 

poured into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before 
being extracted with ethyl acetate. The organic phase was washed with brine, dried over 
. MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
* silica gel (4%-McOH/ CH 2 C1 2 ) gave the desired product(244 mg.80%). 
15 d)Preparauon of (E)-N-[3-[2-(Aminocarhonyn eihenyl]-2-hydroxyphenyll-N -[2- 
bromophcnylj urea 

(E)-N-|3-[2-(Aminocarbonyl)ethcnyl|-2-hydroxyphenyll-N , -(2-bromophenyl) urea 
was prepared from 3-amino-2-hydroxycinnamidc (100 mg, 0.56 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hexanc(l/20) and filtering. (1 10 mg. 52%).'H NMR (CD,OD): 5 8.00 (d.lH), 7.90 
(d. IH). 7.63 (d. IH). 7.55 (d, IH). 7.35 tm. 2H), 7.05 (t. IH). 6.95 (t. IH), 6.70 <d.lH> 

Example 1U2 

Preparation of <E)-N-l4-l2-(Aminocarhonvh eihpnvll- 2-hvdroxvphcnvll>N'-t2.hromonhcnvl I 

25 urea N'-f 2-hmnmphe-nvll urea 

a)Prcparauon of 3-hydroxycinnamide 

3-Hydroxycinnamic acid (2.00 g. 12.3 mmol) was dissolved in dimethyl formanudci In 
mL) followed by the addition of bcnzotria/.ol- 1 -yloxy»tris(dimcihylumino)phosphonium 
hcxalluorophosphate (5.4g. 12.3 mmol) and tneihylaminc ( 1.7 mL. l2.3mmol). Ammonia 

30 gas was bubbled into the reaction mixture for 30 minutes. The mixture was allowed to sin tin 
24 hours, the reaction mixture was diluted with methylene chloride and extracted with watci 
The organic layer was dried over MgSOj and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4^-McOH/ CH 2 Clii gave the desired 
producK 1.3 g. 65 ). 

35 b)Preparation of 4-nitro-3-hydroxycinnamide 

3-Hydroxycinnamide (750 mg. 4.6 mmol) was dissolved in methylene chloride(40 mL) 
followed by the addition of sodium nitrate (430 mg. 5. Immoli. The addition of sulfuric acid 
(7 mU 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
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mixiurc was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and Tillered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOH/ 
CH 2 C! 2 ) gave the desired product(24() mg, 25 %). *H NMR (CD1COCD3): 8 X.09 (d. lH). 
5 7.49 (d, lH). 7.26 (s, IH). 7.I6 (d, lH), 6. 71 (d, IH) 

c) Prcparation of 4-amino-2-hydroxycinnamide 

A mixture of 4-nilro-3-hydroxymethylcinnamatc (300 mg. 1.40 mmol) and tin (II) 
chloride (980 mg, 4.30 mmol) in ethanol(50 mL) was heated at 80°C under argon. After 2 
hours, the starting material had disappeared and the solution was allowed to cool down and 
10 then poured into ice. The pH was made slightly basic (pH 7-8). by addition of solid NaOH. 
before being extracted with ethyl acetate. The organic phase was washed with brine, dried 
over MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (4%MeOH/ CH 2 C1 2 ) gave the desired product (200 mg. 74 %). 

d) Prcparation(E)-N-(3-[2-( Aminocarbonyl) eihenyl]-2-hydroxyphcnyl]-N'-[2-bromophenyl] 
1 5 urea 

(E)-N-[3-(2-< Aminocarbonyl) ethenyl]-2-hydroxyphenyll-N'-[2-bromophenyl | urea 
was prepared from 4-amino-2-hydroxycinnamide (lOOmg, 0.56 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hcxane( 1/20) and filtering. (I25mg, 54%). I HNMR (CDiOD): 6 8.05 (d.lH). 7.92 
20 td. IH). 7.60 <d, IH), 7.4 5 (d. IH), 7.35 (l, IH), 7.05 (m. 2H). 6.50 (d.lH) . 

Example 103 

Preparation of N-12-hvdroxv 4-<nhenvl amino earhoxv) nhcnvll-N'-12-hromonhcnvl) urea 
N-|2-hydroxy 4-(phcnyl amino carboxy) phenyl |-N'-|2-bromophcnyl| urea was 
25 prepared lrom 5-(phcnyl amino carboxy) 2-amino phenol (0.50 mmol) according to the 

procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hcxane( 1/20) and filtering. (150 mg, 709f ). *H NMR (CD^OD): 6 8.25 fd. I Hi. 
8.00 <d. IH). 7.75 (d. 2H). 7.64 (d. IH). 7.50 (d. 2H). 7.41 (m, 3H). 7.16 u. IH), 7 .05 <t. 
IH) 

30 

Example IQ4 

Preparation of N-l4-aminocarhonvl-2-hvdmxvphcnvl l-NM2.hromonhcnvll urea 

N- 1 4- Aminocarbonyl -2-hydroxyphcnyll-N , -|2-bromophcnyl| urea was prepared lrom 
5-anunocarbonyl-2-amino phenol (304 mg. 0.50 mmol) according 10 the procedure in General 
35 Method B. The product was purified by precipitation from methylene chloride/ hcxanef 1/20) 
and filtering. (440 mg. 62*2). 'H NMR (CD,OD): 5 8.09 (d. 1H). 7.91 (d. IH). 7.60 (d. 
IH). 7.45 <m. 3H). 7.00 (d. IH). 
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Example 105 

Preparation of N-f2-Hvdroxv-l.S.6-trinunn)phn nvl)-N'.f2.hromonhcnvl>nrr. a 

N-(2-Hydroxy-3.5.6-irinuorophenyl)-N , -(2-brumophenyI)urca was prepared from 
3.5.6-trifluoro-2-hydroxyaniIine (83 mg, 0.51 mmol) and 2-(bromophcnyl)isocyanatc ( 100 
mg. 0.53 mmol) according to ihe procedure in General Meihod B. The product was purified 
by preparation thin layer chromatography. EI-MS m/z 359 (M-H)\ 

Examnle 106 

Preparation Of N-f2-Hvdroxv-3-nuorrv4-trinunrnmpt h vlnhenvn-N'-f2-hmmophPnvnnrnn 

N-(2-Hydroxy-3-nuoro-4-trinuoromethylphenyl)-N'-f2-bromophenyl)urea was 
prepared from 4-trilluoromeihyl-3-nuoro-2-hydroxyaniline (239 mg. 1.2 mmol) and 2- 
(bromophenyl)isocyanate (243 mg. 1.2 mmol) according to the procedure in General Method 
B. Removal of solvent under reduced pressure and chromatography of the resulting solid on 
silica gel (hexane:ethyl acetate) gave the title compound (20 mg, 49c). EI-MS m/z 391 (M-H) . 

Example 107 

Preparation Of N-(2-Hvdroxv>3-iodonh g nvn.N'-f2.hrnmn ph e nvntire a 

N-(2-Hydroxy-3-iodophenyl)-N'-(2-bromophenyI)urea was prepared from 3-iodo-2- 
hydroxyaniline (200 mg. 0.85 mmol) and 2-(bromophenyl)isocyanatc < 169 mg, 0.85 mmol) 
according to the procedure in General Method B. Removal of solvent under reduced pressure 
and chromatography of the resulting solid on silica gel (hexanerether) gave the title compound 
(40 mg. 11?,). 'H NMR (DMSO): 8 9.45 (s, 1H). 9.15 (s. IH). 8.8 (s. 1H). 7.95 (d. IH). 
7.8 (d. 1H).7.65 (0. IH). 7.4 (d. IH), 7.3 (l. IH). 7.0 (i, IH). 6.65(1. IH). 

Example l<)x 

Preparation of N-l2-IT12-(trinuoromffthvnphenvll. sull t >nvllaminolnhenvll-N'-f?- 

nromophenYDurgfl 

a)Prcparation of I2-(2-(trinuoromcthyl)phcnyl|(sulfonamido)aniline] 

The title compound was prepared according to General Method C using 2- 
(irifluoromethyl)bcnzcncsulfonyl chloride (1 cquivj. The product was purified by 
chromatography on silica gel (methylene chloridcrmcthanol) ( 1 .04 g. 337, ). EI-MS m/z 3 1 7 
(M+Hr. 

^Preparation ol N-|2-|I|2-(u*itluoromethyl)phcnyl|sullonyllamino|phenyl|-N'-(2- 
hromophcnylmrea 

The title compound was prepared using|2-|2(trinuoromcthyl)phenylj 
(sulfonamido)aniline (1.04 g. 3.2 mmol) and 2-(bromophenyl)isocyanatc (652 mg. 3.2 mmoh 
according to General Meihod B. The solvent was evaporated to give the desired urea ( 1 .03 j:. 
6 1 9< ). EI-MS m/z 514 (M+Hf . 
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Example \W 

Proration of N-f2-Bromophenvl VN' -ri-dimethvlaminosulfonvlaminolnhcnv) lurca 

a) Preparation of [2-[ 1 J-(dimcthylamino)]sulfonamidoaniline) 

The title compound was prepared according 10 General Method C using 
dimcihylsulfamoyl chloride (I equiv.). The product was purified by chromatography on silica 
gel (methylene chloridermethanol). ES-MS m/z 216 (M+H)\ 

b) Preparation or N-(2-Bromophenyl)-N , -[2-(dimethylarninosul!*onylamino|phcnyllurca 

The tide compound was prepared from [2-1 U-(dimethlyaminoisulfonamido- 
aniline (137 mg. 0.6 mmol) and 2-(bromophenyI)isocyanate (126 mg. 0.6 mmol) according to 
General Method B. The solvent was evaporated and chromatography on silica gel (ethyl 
acetate:hexane) gave the desired urea. EI-MS m/z 413 (M+H)* 

Example HQ 

Preparation of N-f 2-f Phen ftthvlsulfonvlamino^ nhenvll-N'-^-bromonhcnvnurea 

[5-(PhenethyIsulfonamido) aniline] (example 60, 300mg, 1.09 mmol) was placed in a 
Parr shaker bottle containing palladium (180 mg) under an argon stream. Methanol ( 1 50 mL) 
was added and the container placed on a Parr shaker (55 psi) for several hours. The reaction 
mixture was filtered through Celite and the filtrate was evaporated to give the desired aniline 
(269 mg. 909c). EI-MS m/z 277 (M+H)*. 

b)Prcparation of N-|2-(Phenethylsulfonylamino)phenyll-N'-(2-bromophcnyl)urca 

The title compound was prepared from |2-(phcncthylsulfonamido) aniline) (269 mg. 
0.97 mmol) and 2-(bromophcnyl)isocyanatc ( 193 mg. 0.97 mmol) according to General 
Method B. The desired urea was precipitated out of tolucnc/hcxanc (3K4 mg. 7K'#). EI-MS 
m//.472 (M-HV 

Example 1 1 1 

Preparation of N-i ?-i(2. a c Riamido-4-methvlihiazol-5-vl)suifonvlaniiPo|Phepvll:N -(2- 

hmmnphenvnurea 

a) Prcparation of |2-|(2-acctamido-4-mcthyl-5-ihia/ole)sulfonamidolanilinel 

The title compound was prepared using 2-acciamido-4-mcthyl-5-ihia/olcsulfony] 
chloride ( 1 equiv. i according to General Mcihod C. A solid precipatated from the reaction 
mixture and was filtered to give the desired aniline (1.68 g. 529< ). ES-MS m/z 327 (M+H)' 

b) Prcparauon of N-I2-[(2-acctamido-4-mcthylihia/ol-5-yl)sulfonylanuniilphenyll-N'-(2- 

bromophenynurea 

The title compound was prepared from [2-|(2-aceiamido-4-mcihyl-5- 
thiazole»sulfonamidolanilinc) (1.68 g.5. 14 mmol) and 2-(bromophenylnsocyanatc 
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(1.02 g, 5. 14 mmol) according to General Method B. The product was precipitated from ethyl 
acetate/hcxanc (220 mg, 8%). EI-MS m/z 524 (M+H)\ 

Example 1 12 

5 Preparation of N-12-hvdroxv-4-cvanophenvll-N -l4-nhcnvlp henvll urea N-(2-Hydroxy-4- 
cyanophenyll-N'-[4-phenylphenyl] urea was prepared from 2-amino-5-cyanophcnol (60mg. 
0.45 mmol) according to the procedure in General Method B. The product was purified by 
precipitation from methylene chloride/ hcxanc(l/20) and filtering. ( 1 35 mg. 15 c 7< ). 'H NMR 
(CD ? OD): 6 8.33 (d, IH), 7.71-7.29 (m, 9H), 7.25 (d. IH). 7.12 (s. IH). 

10 

Example 1 13 

Preparation of N-f2-hvdroxv-4-cvanonhenvn.N'-f2.3-dichlor ophcnvll urea 
. N-[2-Hydroxy-4-cyanophenylJ-N'-[2.3 dichlorophenyl) urea was prepared from 2- 

arnino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B. 
15 The product was purified by precipitation from methylene chloride/ hcxancf 1/20) and filtering. 
(!25mg. 86%). *H NMR (CD,OD): 5 8.27 (d, IH). 8.l5(m. IH). 7.39-7.20 (m. 2H), 7. 16 
(d, IH). 7.06 (s. IH). 

Example 114 

20 Preparation of N-12-hvdroxv>4-cvanonhenvll-N , -f2- methoxvnhenvll urea 

N-[2-Hydroxy-4-cyanophenyl]-N-[2-meihoxyphcnyl| urea was prepared from 2- 
amino-5-cyanophcnol (60mg, 0.45 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering 
(105mg. 83«>. *H NMR (CD,OD): 8 8.26 (d. IH). K.02 (d. IH). 7 14 <d. IH). 7.05 <s. 

25 IH). 7.00-6.83 (m. 3H). 3.84 (s. 3H). 

Example 11,5 

Preparation of N-l 2-hvdroxv-4-cvanonhcnvll-N' .13-mcthoxvnhenvll urea 

N-12-Hydroxy-4-cyanophcnyll-N'-f3-mcihoxyphcnyl| urea was prepared from 2- 
30 amino-5-cyanophenol (60mg. 0.45 mmnli according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hcxancf l/20» and filtering 
M02mg. «<)'*>. *H NMR (CD.OD): 8 K.25 (d. 1 H). 7.25-7 ox mi. 3H). 7.04 <s. IHt. 6 9<) 
U. IH). 6.58 id. IH). 
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Example 1 16 

Preparation of N-f2-hvdroxv-5-nuoronhenvM-N'-l2-bromophenvll urea 
a)Preparation of 2-amino-4-fiuorophcnol 
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A mixture of 4-fluoro-2-niirophcnol( ig. 4.64mmol) and lin (I!) chloride (5.4 g, 
24.2mmol) in cihanol(5()mL) was heated at 8(>°C under argon. Alter 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH is made slightly basic (pH7-8). by addition of solid NaOH, before being extracted with 
5 ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 C1 2 J gave the desired producl(622 mg. 85 <*). l H NMR (CDiOD): 6 6.51 (dd. 1H). 6.32 
(dd, IH), 6.17 (ddd. IH). 

b)Preparation of N-12-hydroxy-5-nuorophenyl|-N'-f2-bromophenyl] urea 
10 N-[2-Hydroxy-5-fluorophcnyl|-N'-[2-bromophcnyl| urea was prepared from 2-amino- 

6-11 uoro phenol (254m g, 2.(X> mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(520mg,80%). l H NMR (CDiOD): 6 7.88 (d, 1H), 7.79 (dd. IH). 7.57 (d, IH), 7.31 (t. 
IH). 7.00 (t. IH). 6.76 (dd. IH). 6.57 (ddd.lH). 

15 

Example 117 

Preparation of N-f2-hvdroxv-5-trinuommethvlphenvn-N'-l2-hmmophenvll urea 

a) Preparation of 2-amino-4- iritluorom ethyl phenol 

A mixture or 4-irinuoromcthyI-2-nitrophcnol( l .0 g. 4 8mmoI) and tin (II) chloride (5.4 
20 g, 24.2 mmol) in ethanoK 1 50mL) was heated at 8()°C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice 
The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel <4 £ £ MeOH/ 
25 CH 2 C1 : ) gave the desired produci(70K mg. 83 L 7, ). *H NMR <CD,OD): 6 6.87 <s. IH). ft.KU 
(d. IH). 6.69 (d. IH). 

b) Prcparation of N-(2-hydrtixy-5-irilluoromcihylphcnyl|-N , -|2-bromophcnyll urea 

N-|2-hydn)xy-5-irinuoromethylphcnyl|-N'-|2-bromophcnyll urea was prepared I mm 
2-amino-4-irifluoromethylphenol (354mg. 2.00 mmoh according to the procedure in General 
30 Method B. The product was purified by precipitation from methylene chloride/ 

hcxancl leu,uiv./20cqui\ .) and filtering. M90mg. 65* ). 'H NMR (CDiOD): 5 8.40 *s. IH). 
7.94 (d. IH). 7.60 (d. IHj. 7.35 (l. IH). 7.18 (d. IH). 7.03 U. IH). 6.95 (d. lHf. 

Example I IX 

35 Preparation of N-12-hvdioxvnhcnvl l-N'-l 2-hromonhcnvll urea 

N-|2-hydroxyphcnyi|-N'-|2-bromo phenyl] urea was prepared from 2- amino-phenol 
( 141mg. 1.30 mmol) according to ihe procedure in General Method B. The product was 
purified by precipitation from methylene chloride/ hcxancf 1/20) and filtering. (3(X)mg.75 f /? ). 
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'H NMR (CDiOD): 6 8.05 fd. IH). 7 49 (d. IH). 7.25 U. 2H), 6.96 u. IH). 6.90 tt. 2H). 
6.AK (l. IH) 

Examnle 119 

Preparation of N-ltrans-3-stvrl 2-hvrtrmtv nhenvll-N'-f^- hromnnhf-nvIl „ ma 

a) Prcparation of trans-6-styrI-2-nitrophenol 

Trans-2-styrlphcnoI (500 mg, 2.55 mmol) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium nitrate (240 mg, 2.8 1 mmol). The addition of sulfuric acid 
(3 mL of 3M) was then made, followed by addition or a catalytic amount of sodium nitrite. 
The mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with 
methylene chloride and extracted with water. The organic layer was dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/CH 2 CI 2 ) gave the desired product (200 mg. 36 %). *H NMR (CD3COCD,): 6 
8.05 (d. IH). 7.90 fd. 2Hh7.65-7.20 (m,7H),7.00 (UH). 

b) Prcparaiion of trans-6-styrl-2-aminophenoI 

A mixture of trans-6-styrI-2-nitrophenol (200 mg, 0.83 mmol) and tin (II) chloride 
(560 mg. 2.60 mmol) in cthanol(50mL) was heated at 80°C under argon. Alter 2 hours, the 
starling material has disappeared and the solution was allowed to cool down and then poured 
imo ice. The pH is made slightly basic (pH7-8), by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSO< and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4<Z McOH/ CH : C! 2 ) gave the desired product (50 mg. 29 *■). 'H NMR (CD^OD): 5 7.5 1 (m. 
3Hi. 7.29 (m. 3H).7.I I ft. IH). 7 (H) (m. 2H). 6.69 (m. 2H). 
^Preparation of N-|irans-3-Myrl-2-hydroxyphcnyl|-N .|2-bromophcnyl j urea 

N-(iran.s-3-siyrl-2.hydroxyphenyI)-N , -[2-bn)mt)phenyl| urea was prepared from trans- 
6-.siyrl-2-ammophcm>l (35mg. 0. 17 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxanc( 1/20) and filtering. 
(3ftmg. 5.V/7 ). l H NMR <CD,OD): 87.97 (d. IH). 7.62-7.48 <m, 4H). 7.45-7.26 im. 5H)/ 
7.25 a. IH). 7.15 (d. IH). 7.01 (t. IH). 6.88 (l 2H). 

Examnle 120 

Preparation of N-i:-hv<Jn>xv-3.4-dichlomnhenvll-N'-l?- mcthoxvphf>nvl | n rn 

N-|2-hydro\y-3.4-dichlori>phenyll.N'-|2-mcthnxyphcnyll urea was prepared from 2- 
amino-5.6-dichlornphenoI (XOmg. 0.50 mmol, example X2h> according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hexanef 1/20) and filtering. fl25mg.77S). 'H NMR (CDiOD): 6 8.02 td. IH). 7.79 (d. IH). 
7.05-6. K6 tm. 4Hi. 3.92 fs. 3H). 
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Exampie 121 

Preparation of N-l 2-hvdr(>xv.3.4-dichloronhenvl1-N , ->4-methoxvnhenvl 1 urea 

N-[2-hydroxy-3,4-dichlorophenyl)-N'-14-methoxyphenyll urea was prepared from 2- 
5 amino-5,6-dichlorophcnol (80mg, 0.50 mmol, example 82b) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxancflcquiv./20equiv.) and filtering. (I20mg, 14%). 'H NMR (CD.OD): 8 7.89 (d. 1H). 
7.35 td. 2H), 6.99 (d, IH), 6.90 (dd, 2H), 3.80 is, 3H). 

to Example 122 

Preparation of N-f2-hvdroxv-3.4-dichloronhenvn-N'-f3-trinuoromeihvlnhenvll urea 

N-[2-hydroxy-3*4-dichlorophenyl]-N , -[3-trifluoromethylphenyl] urea was prepared 
from 2-amino-5,6-dichlorophenol (80mg, 0.50 mmol, example 82b) according to the 
prtKedure in General Method B. The product was purified by precipitation from methylene 
15 chloride/ hexane(lequivV20equiv.) and filtering. (130mg, 71%). l H NMR (CD^OD): 5 7.96 
(d. 2H). 7.60 (d, IH). 7.48 (t, IH), 7.30 (d, 1H), 7.00 (d, 1H). 

Example 123 

Preparation of N-t2 -hvdroxv-3.4-dichlornnhenvM-N'»12»nhenvlnhenvl I urea 
20 N-I2-hydroxy-3.4-dichlorophenyl)-N'-|2-phenylphenyl] urea was prepared from 2- 

amino-5.6-dichlorophcnol (8()mg. 0.50 mmol. example 82b) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(lequivV20equiv.) and filtering. (HOmg. 59%). l H NMR (CDiOD): 5 7.77 (d. IH). 
7.73 <d. IH), 7.53-7.14 <m. 8H). 6.95 <d. IH). 

Example 124 

Preparation of N-l2-hvdroxv-3 .4.dichloronhenvll-N'-l2.3-dichloronhenvll urea 

N-12-Hydroxy-3.4-dichlorophcnyll-N'-[2.3-dichlorophenyll urea was prepared from 
2-amino-5.6-dichlorophcnol (80mg, 0.50 mmol. example 82b) according to the procedure in 
M) General Method B. The product was purified by precipitation from methylene chloride/ 

hexane(Icquiv./2(tequiv.) and filtering. ( 1 3<>mg. 7 1 91 ). 'H NMR fCDiOD): 6 X.06 (dd. IH). 
7.91 id. IH). 7.25 (m. 2H), 7 .U0 <d. IH). 

Example 12? 

_ys Preparation of N-12-hvdroxv-4-isonropvlnhenvn- N'-f 3-trifluoromethvlnhcnvH urea 
a) Preparation of 2-nitro-5-isopropylphenol 

Visopropylphenol (3.00g. 22 mmol) was dissolved in methylene chloridc(40ml) 
followed by the addition of sodium nitrate (2.06g. 24mmol). The addition of sulfuric acid 
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(25mlV 3M) is then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 h, the reaction mixture is diluted with methylene chloride 
and extracted with water. The organic layer is dried over MgS0 4 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel <4%MeOH/ CH : CI 2 ) gave 
the desired product* 1.09g, 27 %). 'H NMR (CD3COCD,): 6 7.95 (d.lH). 7.62 (d.lH). 7.1 1 
(d, IH), 2.95 (m, IH). 1.24 (d. 6H). 

b) Preparation of 2-amino-5-isopropylphenol 

To a solution of 2-nitro-5-isopropylphenol( 1 g. 6.4 mmol) in mcihanol(50 mL> was 
added 10% Pd/C (100 mg). The mixture was Hushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celite and the eelite was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH 2 CI 2 ) gave the desired product(775 mg. 93 9< ). J H NMR (CD ? OD): 8 6.7 1 * 
6.44 (m, 3H). 2.73 (m, 1H), 1.20 (d, 6H). 

c) Preparation of N-[2-hydroxy-4-isopropylphenyl]-N'.13-trinuoromcihylphenyIj urea 

N-[2-hydroxy-4-isopropylphenylJ-N'-[3-trifluoromethylphenyl| urea was prepared 
from 2-amino-5-isopropylphenol (75mg, 0.50 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequivV20equiv.) and filtering. (I40mg. 83%). J H NMR (CD.OD): 5 7.91 (d. 2H). 
7.62 (d, IH). 7.47 (t, IH), 7.39 (d, IH). 6.75 (s. IH). 6.72 (d. IH). 2.80 (m. IH). 1.21 <d. 
6H). 

Examnlg 12ft 

Preparation of N-[2-hvdmxv-3-nanhihvII-N'-f2 Vdirhlnr onhgnvll »«»;, 

N-|2-hydroxy-3-naphlhyl]-N'-I2.3-dichlorophenyl) urea was prepared from 3-amnu. 
2-naphlhol ( I60mg, 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxanet lequi\ ./20cquiv > and 
filtering. (285mg. 82« ). 'H NMR (CDiOD): 5 8.48 (s. IH). 8. 10 <d. IH). 7. 68 id. 1 H i. 
7.57 <d. IH). 7.40-7.23 (m. 4H), 7.18 (d. IH). 

Examnle 127 

Preparation oi NM2-l{2.3-Dichlorothicn-s. v n^ 

a)Preparation ol |2-|(2.3-Dichlorothien-5-yl)|sulionylaminoanilinc| 

The title compound was prepared according to General Method C using 2.3- 
dichlorothiophenc-5-sullonyl chloride (( I cq). The product was purified by Hash 
chromatography on silica gel (ethyl aectaic/hcxanc 20/80-methylcnc chloridc:methanol 90/im 
(1.25 g. 39 7r). El-MS m/z32l (M-H) 
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^Preparation of N-|2-((2.3-Dichloroihicn-.S-yl)|sulfonylamin(i|phcnyl|-N , -(2- 
bromophcnyDurea 

The liile compound was prepared from [2-I(2.3-dichlorothicn-5- 
y))]sulfonylaminoaniline (1.25 g,3.9 mmol) and 2-(bromophcnyl)isocyanatc (768 mg, 3.9 
5 mmol) according lo General Method B. The product was purified by Hash chromatography on 
silica gel (eihyi acciaie:hexane 3(V70) (272 mg. 13 %) EI-MS m/z 520 fM-HV 

Example 12S 

pr oration of N-f 2-1(3. 5-BistrinuoromethvlphenvlK uironvlaminolphcnvl l-N'-(2- 
10 frrnrpophpnvUurea 

a) Preparaiion of [2-(3,5-Bisirinuoromeihylphenyl)sulfonylaniinoaniline| 

The title compound was prepared according to General Method C using 3,5- 
(bistrifluoromethyl)phenylsulfonyl chloride (1.28 g.4.1 mmol) and o-phenylenediamine (441 
mg t 4. 1 mmol). The product was purified by flash chromatography on silica gel (methylene 
15 chloride:methanol 95/5) (61 1 mg, 39 %). EI-MS m/z 383 (M-H) 

b) Preparation of N-[2-[(3,5-Bistrifluoromelhylphenyl)sull'onylaminolphenyl]-N -(2- 

bromophenyUurea 

The title compound was prepared from [2-(3,5-bistrifluoromcthylphenyl) 
sulfonylaminoaniiine (591 mg, 1.5 mmol) and 2-bromophcnylisoeyanatc (305 mg. 1.5 mmol) 
20 according to General Method B. The product was purified by flash chromatography on silica 
gel (ethyl acetate:hexanc 30/70) (10 mg, 1 %).EI-MS m/z 5X0 (M-H) 

Example 12V 

p reparation of N-12-f f2-BengvlV wllnnvlafninrt1-f5-irifluort)mcihvl lnhcnvl l-N'-C- 
frromnphenvnurea 

a) Preparation of |(4-Bcnzylsulfonylamino)-(3 -nitro)-bcnzoiri fluoride I 
4-Amim>-3-nitro-bcnzotrifluoride ( 1.0 g. 4.85 mmoli was mixed in DMF and tin- 
reaction mixture was cooled toO"C. Sodium hydndc (175 mg. 7.28 mmol) was added to the 
cold mixture and allowed to mix lor ten minutes ( a deep red color was noted). 
Toluencsullonyl chloride (925 mg. 4.85 mmol) was added i reaction color changed to yellow > 
and the reaction was mixed for sixteen hours at room temperature. The reaction was quenched 
in NR,C1 and extracted with ethyl acctaic:hcxanc (1:1). The product was purified by flash 
chromatography on silica gel t ethyl aceiaic:hcxanc 30/70) (87s mg. 52 <* J EI-MS m//. 359 fM- 
HV. 

b) Preparation of |(4-Bcnzylsulfonylamino)-(3-amino)-bcn/oirinuoride | 
|(4-Benzylsulfonylamint)>-(3-niiro)-bcnzotrifluoride (230 mg. 0 64 mmol) was mixed 

in methanol and poured into a Parr bottle. Palladium on carbon ( 1 5 mg » was added under an 
argon stream. The reaction mixture was placed on a Parr shaker < 55 psi. H : ) for several 
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hours. The reaction mixiurc was Tillered through Celitc to give the title compound. (2 10 m<\ 
99*. ) EI-MS m/z 329 (M-H) . 

OPrcparauon of N.f2-ff2-Bcn/.yl).suironylaniinoI-(5-trinuororncthyl)phcnyl|-N , -(2- 
bromophcnyDurea 

The tide compound was prepared from |(4-rKmzylsulfonyIaminoK3-amino)- 
benzotrifluoride (210 mg. 0.64 mmol) and 2-hromophcnylisocyanate ( 1 26 mg. 0.64 mmol) 
according to the procedure in Genera] Method B. The product was purified by flash 
chromatography on silica gel (ethyl aceiatcrhcxane 30/70) (70 mg, 21<3? ) EI-MS m/z 526 (M- 
H) 

Example HO 
Preparation of N-I2-l2-fVNitronhenvl)Mi^ 

a) Preparation of [2-((3-Niirophenyl)sulfonyJamino)anilincl 

The title compound was prepared according to General Method C using 3- 
nitrobenzenesulfonyl chloride ( I eq). The product was purified by flash chromatogrphy on 
silica gel (methylene chloride:methano! 96/4).(l.<)7 g. 37 %) EI-MS m/z 294 (M+H)* 

b) Prcparaiion of N-[2-[(3-Nitro^ 

The title compound was prepared from l2-(3-niirophenyl)suIfonylaminoanilinc] (590 
mg, 2.0 mmol) and 2-(bromophenyl)isocyanate (398 mg. 2.0 mmol) according to the 
procedure in General Method B. The product was purified by flash chromatography on silica 
gel (ethyl aceiate:hexanc 30/70) (4(H) mg. 40*). EI-MS m/z 489 (M-H) 

Example m 

Preparation 0rN42-f2'(4-Phcm)XVnhenvnsulfonvl;iminolnhcnvn-^^ ( 2.hmmnnhPnvh ,mv, 

a) Prcparation of |2-((4-PhcnoxyphenyJ)suIfonylamino)aniline| 

The litJc compound was prepared according to General Method C using 4- 
phcnoxyphcnylsulfonyl chloride (969 mg. 3.6 mmol) and o-phcnylcncdiaminc (3(H) mg. 2.77 
mmol). The reaction mixture was partitioned between water (2(H) ml) and tolucnc:meihylcnc 
chloride ( 1 :3V The organic phase collected and the methylene chloride evaporated leaving the 
toluene Hcxanc added and ihc product precipataied from solution. (3 1 7 mg. 34 L 7< ) EI-MS 
m/z 341 (M+Hf 

b) Preparation oi N-{2-|(4-Phcnoxyphenyl lsulliinylamimi|phcnyl|-N"-(2-bmmophenyl )urea 

The title compound was prepared from |2-(4-phcnoxyphenyl)sulIonyl 
aminoanihne (276 mg.0.8 mmol) and 2-(bromophcnyl)i.socyanatc ( 161 mg.0.8 mmol) 
according to the proccdurcd in General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acetate: hex ane 30/70) (240 mg. 55 9c) EI-MS m/z ^6 (M- 
H>* 
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Example 132 

preparation of N-ft 2-(\ SI- 10-Cam phorsulfonvlaminolnhcnvl l-N'-f 2-hmmonhenvhurea 

a) Preparation of 2-((lS)- 10-Camphorsulfonylamino)aniline 

5 The title compound was prepared according to General Method C using (lS)(+)-10- 

Camphorsulfonyl chloride (1.16 g, 4.6 mmol) and o-phenylencdiaminc (500 mg. 4.6 mmol). 
The reaction mixture was partitioned between water (200 ml) and toluene: methylene chloride 
(1:3). The organic pha.se was separated and the methylene chloride evaporated leaving the 
toluene. Hcxanc was added and solid precipitated from solution. (130 mg, 9%) EI-MS m/z 

10 323 (M+H)' 

b) Prcparation of N-[(2-( lS)-10-Camphorsulfonylamino]phenyIl-N , -(2-bromophenyhurea 

The title compound was prepared from 1 2-( 1 S)- 1 O-camphorsulfony lam ino] aniline (130 
mg. 0.4 mmol) and 2-(bromophenyl)isocyanate (80 mg. 0.4 mmol) according to the procedure 
in General Method B. The solvent was evaporated and product was precipitated from 
1 5 methylene chioride:hexanc. (2<K) mg. 95 %). EI-MS m/z 5 1 8 (M-HV 

Example 133 

Pmparaiinn of N-l f 2-M R V 1 O-Camp horaulfonvlaminolphenvl l-N'-(2-hromonhcn vl )urea 

a) Prcparalion of 2-(( lR)-IO-Camphorsulfonylamino)aniline 

2() The title compound was prepared according to General Method C using ( I R)(-)- 1 0- 

camphorsullonyl chloride (1.16 g. 4.6 mmol) and o-phenylenediaminc (500 mg. 4.6 mmol). 
The reaction mixture was partitioned between water (200 mL) and toluene :mcihylcne 
chlorides 1 :3). The organic phase was separated and the methylene chloride evaporated leaving 
the toluene. Hcxanc was added and the product precipitated from solution (563 mg. 38^ > 

25 EI-MS m/z 323 (M+H)~ 

b) Prcparation of N-||2-( IR)-10-Camphorsulfonylamino|phcnyll-N'-(2-hmmophcnyl)urca 

The title compound was prepared from | I-(1R)- IO-camphorsullonylaminoaniline| (563 
mg. 1.75 mmol) and 2-(bromophenyl)isocyanate (346 mg. 1.75 mmol ) according to the 
procedure in General Method B. The product was purified by Hash chromatography on silica 
30 gel icthyl acetaic:hcxane 30/70) (263 mg, 29 EI-MS m/z 518 (M-H) 

Example 134 
p fVP :ir:n»w of NM2-l2-(2-Nitro-<4-trinuoromc Mh^^^ 
hrormiphrnvhurca 

35 alPrcparauon of |2-|(2-Nim>^(4-tnnuoromcihyl)phenyllsulfonylaniim>|anihne 

The title compound was prepared according to General Method C using 2-nitro-4- 
ttrilluoromcthynbenzenesulfonyl chloride (1 eu,). The product was purified by Hash 
chromatography on silica gel t methylene chloridc:mcthanol 96/4) (875 mg. 25 c 7< ) EI-MS 
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m/z 362 (M+H)* 

b)_Prcparaiion of N-|2-I2-(2-Nilro-(4-irinuoromethyl)phcnyl)sult'onylaminc)|phenyl-N -(2- 
bromophcnyDurea 

The title compound was prepared from I2-|(2-nitroH4-trifluoromeihyl) 
5 phenyl |sulfonylami no laniline (740 mg. 2. 1 mmol) and 2*(bromophcnyl)isocyanate (406 mg. 
2. 1 mmol) according to General Method B. The product was purified by Hash 
chromatography on silica gel (ethyl acetate :hcxane 30/70). The product was further purified by 
rccrystallization in ethyl acetate: hexane. (320 mg, 28 %) EI-MS m/z 557 (M-H) 

Examnle 135 

10 Preparation of N-(2-hvdroxv-4-azidophenvl)-N'-(2-iodophenvhurea 

a) Preparation of N-(2-hydroxy-4-aminophenyl)-N'-(2-iodophenyl)urea 

To a solution of N-(2-hydroxy-4-nitrophenyl)-N'-(2-iodophenyI)urea (220 mg, 0.55 
mmol) in ethanol (15 mL), Tin chloride (522 mg, 2.75 mmol) was added. The reaction mixture 
was suited at reflux for 16 hours then cooled to room temperature. The reaction mixture was 
1 5 basified to pH 8 with aq. NaHCO* then extracted with ethyl acetate (3x). The organic extracts 
were combined, dried over MgS0 4 . filtered and concentrated under reduced pressure to give 
product ( 1 80 mg, 89%). EI-MS m/z 370 (M+H)* 

b) Preparation of N-(2-hydroxy-4-azidophenyl)-N'-(2-iodophenyl)_urea 

The N-(2-hydroxy-4-aminophenyl)-N'-(2-iodophcnyl)urea(77 mg. 0.21 mmol) was 
20 added to HC1/H 2 0 (0.2 1 mL/0.42 mL), and cooled to 0°C. Sodium nitrate (14.5 mg, 0.2 1 
mmol) was added to the reaction mixture. The reaction mixture was stirred at 0°C for 30 
minutes. Sodium azidc ( 14 mg, 0.2 1 mmol) was added to reaction mixture and it was warmed 
to room temperature. The reaction mixture was stirred at room temperature for 18 hours. Then 
ii was extracted with three limes by ethyl acetate. The organic extracts were combined, dried 
25 over MgS0 4 . filtered and concentrated under reduced pressure and chromatography of the 

resulting solid on silica gel (hexane : ethyl acetate: 5:1) gave product (20 mg. 24</f ). EI-MS m// 
396<M+H)\ 

Example 136 

30 Preparation of N-(2»hvdroxv-3-azidophcnvl)-N'-f2-hromonhenvl)urea 

Preparation of N-(2-hydroxy-3-aminophcnyl l-N , -(2-bromophcnyl)urca 

To a solution of N-(2-hydroxy-3-niirophcnyn-N'-(2-hromophcnyl lurea (300 mg. O.N> 
mmoh in ethanol (20 mL). Tin chloride (958 mg. 4.25 mmol) was added. The reaction mixtuiv 
was stirred at reflux tor 16 hours then cooled to room temperature. The reaction mixture was 
35 basified to pH K with aq. NaHCO-* then extracted with ethyl acetate (3x). The organic extracts 
were combined, dried over MgS0 4 . filtered and concentrated under reduced pressure to give 
product (274 mg. 99*). EI-MS m/z 323 (M+HV. 
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h) Preparation of N(2-hydroxy-3-azidophenyl)-N'-(2-bromophcnyl)urca 

The N-(2-hydroxy-3-aminophcnyl)-N'-(2-bromopheny])urca(274 mg, 0.85 mmoh was 
added to HC1/H 2 0 (0.85 mL/1.7 mL). cooled to 0°C Sodium nitrate (58.6 nig. 0.85 mmol) 
was added to the reaction mixture. The reaction mixture was stirred at ifC Cor 30 minutes. 
5 Sodium azidc (55 mg, 0.85 mmol) was added to reaction mixture and it was warmed to room 
temperature. The reaction mixture was stirred at room temperature Tor 18 hours then n was 
extracted with three umcs with ethyl acetate. The organic extracts were combined, dried over 
MgS0 4 , filtered and concentrated under reduced pressure and chromatography of the resulting 
solid on silica gel (hexanc : ethyl acetate: 5:1 ) gave product (210 mg. 71%). EI-MS m/z 34V 
10 (M+H)\ 

Examnle 137 

Preparation of N-r2-hvdroxv-3-cvanonhenvn-N'-12-meth oxvnhenvll urea 

N-[2-hydroxy-3-cyanophenyl]-N'-[2-methoxyphenyl) urea was prepared from 2- 
1 5 amino-6-cyanophenol (1 34mg, 1.00 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hcxane( lequiv./2(tequiv.) 
and filtering. (230 mg, 81%). l H NMR (CD 3 OD): 8 8.06 (d, 1H). 7.79 (d. 1H). 7.49-7.35 
<m, 2H), 7.05-6,87 (m, 3H). 3.95 (s, 3H). 

Example 138 

Preparation of N-12-hvdroxv-3-cvanoDhenvll-N'-13-trifluoromeihvlph cnvll urea 

N-[2-hydroxy-3-cyanophenyl]-N'-|3-irinuoromeihylphcnyl| urea was prepared from 
2-amino-6-cyanophcnol (I34mg, l.(K) mmol. example 83a) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(lequiv./20equiv.) and filtering. (280mg. 87%). 'H NMR (CD,OD): S K. in id. 1H). 
7.96 (s. 1H). 7.54 (d. 1H). 7.55-7.25 (m. 3H). 7.01 (L 1H). 

Example 1?V 

Preparation of N-12-hvdroxv-3>cvanonhenvll-N , -l2-phenvlphenvll urea 
30 N-[2-hydroxy-3-cyanophenyl]-N , -|2-phenylphenyl| urea was prepared from 2 -amine 

6-cvanophcnol ( 1 34mg. 1 .(X) mmol. example 83a) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hcxunc(lequiv./20cquiv. land filtering. (270mg,82%). 'h NMR (CDtOD>: 6 7 X1 id. 1H». 
7.75 (d. 1H). 7.56-7.15 tm. 9H). 6.91 (t. IH). 



20 



25 



Examnle 140 

Preparation of N-i2-hvdroxv-3-cvanonhenvll-N'-f2.3-dichloronhenvn urea 
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N-I2-hydroxy-3-cyanophenyl|-N'-|2.3 dichlorophcnyl] urea was prepared I'rom 2- 
amino-6-cyanophcnoI ( I34mg, 1 .CM* mmol, example 83a) according to ihc procedure in 
General Method B. The product was purified by precipitation I'rom methylene chloride/ 
hcxane(lequiv./20equiv.) and filtering. (300mg, 93# ). *H NMR (CDiOD): 5 X. 1 1 (d. IH). 
5 8.01 (d. IH), 7.33-7.25 <m, 3H), 7.00 (i. IH). 

Example 141 

Preparation of N-l2-hvdroxv-4-isopropy]nhenvlUN M2.3-dichlnronhgnvll urea N-|2- 
hydroxy-4-isopropylphenyl]-N*-[2,3-dichlorophenyl| urea was prepared from 2-amino-5- 
10 isopropylphenol (150 mg, 1.00 mmol, example 1 28a) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequiv./20equiv.) and filtering (285mg, 84%). l H NMR (CD,OD): 5 8.05 (d. 2H). 
7.77 <s, IH), 7.26 (m, 2H), 6.88 (m. 2H). 2.82 (m. IH). 1.25 (d. 6H). 

Example 142 

Preparation of N-f2-hvdroxv-4-isonronvlnhenvn-N'42.chlon>-5 .mnut>mme t hvlphcnvll urea 

N-[2-hydroxy-4-isopropylphenyl|-N , -[2-chloro-5-irinuoromcthylphenyll urea was 
prepared from 2-amino-5-isopropylphenol (150mg, 1.00 mmol, example 128a) according to 
the procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexanc(lequiv./20equiv.) and filtering. (275mg. 82W). *H NMR (CDiOD): 5 8.50 
(s, IH). 7.70 (s. IH), 7.51 (d. IH), 7.22 (d. IH), 6.70 <m. 2H). 6.62 (dd. IH). 2.76 (m. 
(IH). 1.16 (d. 6H). 

Example 143 

25 Preparation of N-12-hvdroxv-3-nhenvlnhcnvn.NM2.3-dichlomnhonvl I urea 
a)Prcparation of 2-nitro-6-phcnylphenol 

2-phenylphenol (3.(K)g. 17.6mmol> was dissolved in methylene chloridc(40mli 
followed by the addition of sodium nitrate (l.65g. l ( ).4mmol> The addition of sulfuric acid 
(25ml/ 3M> was then made, followed by addition ol a catalytic amount til sodium mink* The 

30 mixture was allowed to stir. After 24 hrs. the reaction mixture was diluted with methylene 

chloride and extracted with water. The organic layer was dried over MgSCX, and filtered The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4V; MeOH/ 
CH 2 C1 2 ) gave the desired product(900 mg. 24 %). l H NMR (CD3COCD,): 5 K. 19 td. 1 1 1 t. 
7.79 (d.lH). 7.64 (d. 2H). 7.50 (i. 2H). 7.45 (t. IH). 7.22 u. IH) 

35 b)Prcparaiion ol 2-amino-6-phenylphcnol 

To a solution of 2-nitro-6-phenylphenoK900 mg. 4.2mmob in mcthanolf5()ml) was 
added 107r Pd/C ( I(K) mg). The mixture was Hushed with argon, then hydrogen was bubbled 
through the solution for lOmin. and a hydrogen atmosphere was maintained at halloon 
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prcssurc overnight. The mixture was filtered through cclitc and the cclite was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH 2 CN) gave the desired producl(7(M) mg. 90 <* ). 'H NMR (CD-.OD): 5 7.55- 
7.27 (m. 5H), 6.77-6.61 (m, 3H) 
5 c)Prcparation of N-[2-hydroxy-3-phcnylphcnyl|-N , -(2.3-dichlorophcnyll urea 

N-[2-hydroxy-3-phenylphenyl|-N'-|2.3-dichlorophcnyl| urea was prepared from 2- 
amino-6-phenylphcnol (92.5mg, 0.50 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxanc( lequiv./20cquiv.) 
and filtering. ( 150mg,8 l c /0. *H NMR (CDjOD): 5 8.06 (d. IH).7.65(d. IH).7.54(d. 

10 2H).7.40 (t. 2H), 7.32 (d, 1H) 7.22 <m, 2H), 7.04-6.88 

Preparation of N-[2-hydroxy-3-phenylphenyl)-N-[2.3-dichlorophcnyl| urea 
b)N-[2-hydroxy-3-phenylphenyl]-N*-12,3-dichlorophenyl] urea was prepared from 2- amino- 
6-phenylphenol (92.5mg, 0.50 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxane( lequiw/20equiv.) and 

15 filtering. (150 mg, 81%). 'H NMR (CD ? OD): 6 8.06 (d. IHV7.65 (d. 1H). 7.54 (d, 
2H).7.40 (t, 2HX 7.32 (d, IH) 7.22 (m. 2H), 7.04-6.88 <m. 2H). 

Example 144 

Preparation of N-r2-hvdroxv-5-niironhcnvll-N , -r2-methoxvnhehvll urea 
20 N-[2-hydroxy-5-nitrophcnyl)-N'-|2-methoxyphenyll urea was prepared from 2-amino- 

4-nitrophenol (154 mg, 1 .00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxanc( lcquiv./20cquiv.) and 
filtering. (270 mg. 89<B ). *H NMR (CD,OD): 6 9. 10 (s. IH). X.IO(d, IH). 7.85 (d. 1 Hi. 
7.08-6.88 tm. 4H). 3.96 (s. 3H). 

25 

Example 145 

Preparation of ^frhydrpxy-S-niirophcnyl^^ urea 

N-12-hydroxy-5-nitrophcnyll-N , -13-trifiuoronKHhylphcnyl] urea was prepared irom 2- 
amino-4-nitrophenol (154 mg. 1.00 mmol) according to the procedure in General Method B 
30 The product was purified by precipitation from methylene chloride/ hcxanc( lequiv./20equi\ .) 
and filtering. (290 mg, 85<a >. 'H NMR (CD^OD): ft 9. 12 (s. IH). 7.89 (d. IH). 7.6H <d. 
IH). 7.55 (m. 2H). 7.45 (d. IH). 7.00 (d. IH). 

Example I 46 

35 Preparation o l N-l2-hvdroxv-5-nitronhenvll-N'-l2-nhenvlnhenvn urea 

N-|2-hydroxy-5-nitrophenyIl-N'-|2-phenylphcnyli urea was prepared from 2-amino-4- 
nitrophenol ( 154 mg. 1.00 mmol) according to the procedure in General Method B The 
product was purified hy precipitation from methylene chloride/ hexanet lequiv 720cqui\ . j and 
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filtering. f2K5mg.XJ*). l H NMR (CD,OD): 5 8.09 <s. IH).7.86(d. 1H), 7. 58-7.20 (m 
9H). 6.95 (d. IH). 



Example 147 

Preparation of N-f2-hvriroxv-s-niimph»n y ii.N'.n ^i j ^ io mn hPnvn ..r^ 

N-P-hydroxy-.Vnitrophcnyll-N'-PJ-dichloropheny!] urea was prepared from 2- 
am.no-4-mtrophenol (154 mg. I.(M) mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexaneOequiv /20equiv ) 
and filtering. (290 mg, 857, ). *H NMR (CD.OD): 8 9. 1 1 (s, lH),8.I7(d. lH).7.89(d, 
I Hi, 7.34 (m. 2HL 6.95 (d. IH). 



Examplp 14ft 

Preparation of N-f2-hv(1roxv-5-ethvi.snifnnviphPn Y ||. N > -r? ■Vrfirh| 9m nhenvii n»> a 

N-f2-hydroxy.5-ethylsuUonylphenyl]-N*-I2.3-dichlorophenyI] urea was prepared from 
2-amino-4-(cihyIsulfonyI)phenol (185 mg. 1.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(lequiv./20cquiv.) and filtering. (3I0mg,84%). *H NMR (CDjOD): 5 8.65 (s, IH), 
8.18 (d. IH), 7.45 (d, IH), 7.26 (m, 2H). 7.00 (d. IH), 3.33 (q, 2H). 1.24 (i. 3H). 

The following compounds of Formula (I) may be prepared in accordance with the examples 
and schemes as described above: 

Example 149 : N-(2-{2-Amino-(4-triHuoromethy!) phenyl) sulfonylamino| phenyl]- N-(2- 
bromophenyDurca EI-MS m/z 527 (M-H). 

Example 150 : N-|2-taminosulfonyl phenyl) 3-amino phenyl) N'-(2-bmmo phenyl) urcaEI-M.S 
m/z 426 (M+HV. 

The following compounds of Formula (I) may be prepared in accordance with the 
examples and schemes as described above, or may also be purchased commercially from well 
recognized sources. For instance, from Aldrich Chemical Company: 
N-(2-Hydroxy-4-nitrophenyl)-N , -phcnylurca 

Fur instance, from the Alfred Badcr Collection of Aldrich Chemical: 

M2-Carboxyphcnyl)-3-(3-lluorophcnyl)urca 

I-(2-C;irhi)xyphenyl)-^(3-chlorophcnyl)urca 



Available from Gallard Schlcsingcr Company and/or the Sigma Aldrich Library of Rare 
Compounds: 
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1- (2-Carboxyphenyl)-3-(4-ch]orophenyl)urca 
|-(p-Anisyl)-3-(2-carhoxyphcnyl)urea 
Available from Galiard Schlisingcr Company : 

2- (3.4-Dichlomphenylcarbonyldiimino)-5-irinuoromcihyl benzoic acid 
5 2-(4-Chlorophenylcarbonyldiimino)-5-trifluoromethylbenzoic acid 

N-Phenyl-N'-(2-carboxyphenyl)urea 

From Maybridge Chemical Company, Cambridge England: 
l.r-(4-Methyl-2-phenylene)bis(3-tolyl)]thiourea 
to N-(5-Chloro-2-hydroxy-4-nitrophenyl)-N'-phenylurea 

The following compounds of Formula (I) may be prepared in accordance with the examples 
and schemes as described above, or as indicated by their respective citations in Chemical 
Abstracts: 

1 5 I -(m-Anisyl)-3-(2-carboxyphneyl)urea; 
I -<o-Anisyl)-3-(2-carboxyphenyl)urea ; 
l-(2-Carboxyphenyl)-3-(3.4-dichlorophenyl)urea: 
l-(2-Carboxypheny!)-3-(2,4-dichlorophenyl)urea; 

20 METHOD OF TREATMENT 

The compounds of Formula (1), (la), (II) and (III), or a pharmaceutical^ acceptable salt 
thereof can be used in the manufacture of a medicament for the prophylactic or therapeutic 
treatment of any disease state in a human, or other mammal, which is exacerbated or caused by 
excessive or unregulated IL-8 cytokine production by such mammal s cell, such as but not 
25 limited to monocytes and/or macrophages, or other chemokmes which bind to the IL-8 a or P 
receptor, also referred to as the type 1 or type II receptor. 

For purposes herein, the compounds of Formula (I), (la). (Ib). (Ic). (II) and (III) all 
have the same dosages, and dosage formulations as that of Formula (U are used 
interchangeably. 

30 Accordingly, the present invention provides a method of treating a chemokine mediated 

disease, wherein the chemokine is one which binds to an IL-S a or P receptor and which 
method comprises administering an effective amount of a compound of Formula (I ) or a 
pharmaccutically acceptable salt thereof. In particular, the chemokmes ars IL-K. GROa, 
OROP. GROy or NAP-2. 

35 

The compounds of Formula (1) arc administered in an amount sufficient to inhibit 
cytokine function, in particular IL-8.GROa, GROp. GROy or NAP-2 . such that they are 
moloctcally regulated down to normal levels of physiological function, or m some case to 
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subnormal levels, so as to ameliorate the disease state. Abnormal levels of IL-8. GROa. 
GROP, GROyor NAP-2 for instance in the context of the present invention, constitute: li) 
levels of free IL-8 greater than or equal to I picogram per mL; (ii) any cell associated IL-8. 
GROa, GROp. GROyor NAP-2 above normal physiological levels: or (iii)Lhe presence of IL 
8, GROa, GROp. GROyor NAP-2 above basal levels in cells or tissues in which IL-8, 
GROa, GROp, GROyor NAP-2respectivcly, is produced. 

There are many disease states in which excessive or unregulated IL-8 production is 
implicated in exacerbating and/or causing the disease. Chemokine mediated diseases include 
psoriasis, atopic dermatitis, arthritis, asthma, chronic obstructive pulmonary disease, adult 
respiratory distress syndrome, inflammatory bowel disease, Crohn's disease, ulcerative colitis 
stroke, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, cardiac 
and renaJ reperfusion injury, glomerulonephritis, thrombosis, graft vs. host reaction, 
alzheimers disease, allograft rejections. maJana. restinosis. angiogencsis or undesired 
hematopoietic stem cells release. 

These diseases are primarily characterized by massive neutrophil infiltration. T-ccll 
infiltration, or neovascular growth, and are associated with increased IL-8, GROa, GROp. 
GROyor NAP-2 production which is responsible for the chemotaxis of neutrophils into the 
inflammatory site or the directional growth of endothelial cells. In contrast to other 
inflammatory cytokines (IL-1, TNF. and IL-6), IL-8, GROa. GROp. GROyor NAP-2 has 
the unique property of promoting neutrophil chemotaxis. enzyme release including but not 
limited to elasiasc release as well as superoxide production and activation. The a-chcmokniL's 
but particularly. GROa. GROp. GROyor NAP-2. working through the IL-8 type 1 or II 
receptor can promote the neovascularization of tumors by promoting the directional growth oi 
endothelial cells. Therefore, the inhibition of IL-8 induced chemotaxis or activation would lead 
to a direct reduction in the neutrophil infiltration. 

The compounds of Formula (I) are administered in an amount sufficient to inhibit I L-*. 
binding to the IL-8 alpha or beta receptors, from binding to these receptors, such as evidenced 
by a reduction in neutrophil chemotaxis and activation. The discovery that the compounds ol 
Formula (I) arc inhibitors of IL-8 binding is based upon the effects of the compounds ol 
Formulas (I) in the in vitro receptor binding assays which are described herein. The 
compounds of Formula CD have been shown to be dual inhibitors of both recombinant typo I 
and type II IL-8 receptors. Preferably the compounds are inhibitors of only one receptor, 
preferably Type II. 
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As used herein, the lerm "IL-8 mediated disease or disease state" refers to any and all 
disease states in which IL-8. GROa. GROp, GROy or NAP-2 plays a role, cither by 
production of IL-8, GROa, GROp, GROyor NAP-2 themselves, or by IL-8. GROa, GROp. 
GROy or NAP-2 causing another monokine to be released, such as but not limited to IL- 1 . IL- 
5 6 or'TNF. A disease state in which, for instance, IL- 1 is a major component, and whose 
production or action, is exacerbated or secreted in response to IL-K. would therefore be 
considered a disease stated mediated by IL-8. 

As used herein, the term "chemokine mediated disease or disease state" refers to any 
10 and all disease states in which a chemokine which binds to an IL-8 a or P receptor plays a role, 
such as but not limited to IL-8, GRO-a, GRO-p, GRO-y, or NAP-2. This would include a 
disease state in which. IL-8 plays a role, either by production of IL-8 itself, or by IL-8 causing 
another monokine to be released, such as but not limited to IL-1, 1L-6 or TNF. A disease state 
in which, for instance, IL-I is a major component, and whose production or action, is 
15 exacerbated or secreted in response to IL-8, would therefore be considered a disease stated 
mediated by IL-8. 

As used herein, the term "cytokine" refers to any secreted polypeptide that affects the 
functions of cells and is a molecule which modulates interactions between cells in the immune. 

20 inflammatory or 'hematopoietic response. A cytokine includes, but is not limited to. monokines 
and lymphokines, regardless of which cells produce them. For instance, a monokine is 
generally referred to as being produced and secreted by a mononuclear cell, such as a 
macrophage and/or monocyte. Many other cells however also produce monokines, such as 
natural killer cells, fibroblasts, basophils, neutrophils, endothelial cells, brain astrocytes, bone 

25 marrow stromal cells, epideral keratinocytcs and B-lymphocytcs. Lymphokines are generally 
referred to as being produced by lymphocyte cells. Examples ol cytokines include, but are not 
limited to. Intcrlcukin- 1 (IL-1). lntcrlcukin-6 (IL-6). Interlcukin-8 (1L-K). Tumor Necrosis 
Factor-alpha (TNF-a) and Tumor Necrosis Factor beta (TNF- It). 

30 As used herein, the term "chemokine" refers to any secreted polypeptide thai aflects the 

functions of cells and is a molecule which modulates interactions between cells in the immune, 
inflammatory or hematopoietic response, similar to the term "cytokine" above. A chemokine is 
primarily secreted through cell transmembranes and causes chemotaxis and activation ol 
specific white blood cells and leukocytes, neutrophils, monocytes, macrophages. T-cell.v B- 

35 cells, endothelial cells and smooth muscle cells. Examples of chemokines include, but arc not 
limited to. IL-8. GRO-a, GRO-p, GRO-y. NAP-2. IP- 10. MlP-lot. MIP-p. PF4. and MCP 
1. 2. and 3. 
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In order to use a compound of Formula (I) or a pharmaceutical ly acceptable salt thcrcol 
in therapy, it will normally be formulated into a pharmaceutical composition in accordance with 
standard pharmaceutical practice. This invention, therefore, also relates to a pharmaceutical 
composition comprising an effective, non-toxic amount of a compound of Formula CI) and a 
5 pharmaceuucally acceptable carrier or diluent. 

Compounds of Formula (I), pharmaceutical iy acceptable salts thereof and 
pharmaceutical compositions incorporating such may conveniently be administered by any of 
the routes conventionally used for drug administration, for instance, orally, topically. 

10 parenteral ly or by inhalation. The compounds of Formula (I) may be administered in 

conventional dosage forms prepared by combining a compound of Formula (I) with standard 
pharmaceutical carriers according to conventional procedures. The compounds of Formula (1) 
may also be administered in conventional dosages in combination with a known, second 
therapeutically active compound. These procedures may involve mixing, granulating and 

15 compressing or dissolving the ingredients as appropriate to the desired preparation. It will be 
appreciated that the form and character of the pharmaceuucally acceptable character or diluent is 
dictated by the amount of active ingredient with which it is to be combined, the route of 
administration and other well-known variables. The carrier* s) must be "acceptable" in the 
sense of being compatible with the other ingredients of the formulation and not deleterious to 

20 the recipient thereof. 

The pharmaceutical carrier employed may be. for example, cither a solid or liquid. 
Exemplary of solid carriers arc lactose, terra alba, sucrose, talc, gelatin, agar, pectin, acacia, 
magnesium stearate. stearic acid and the like. Exemplary of liquid earners are syrup, ncanui 
25 oil. olive oil. water and the like. Similarly, the carrier or diluent may include time delay 

material well known to the art. such as glyceryl monn-siearaie or glyceryl di stearate alone or 
with a wax. 

A wide variety of pharmaceutical forms can he employed. Thus, if a solid earner i.n 
30 used, the preparation can be table ted. placed in a hard gelatin capsule in powder or pellet form 
or in the form of a troche or lozenge. The amount of solid carrier will vary widely bui 
preferably will be from about 25mg. to about Ig. When a liquid carrier is used, the preparation 
will be in the form of a syrup, emulsion, soft gelatin capsule, sterile injectable liquid such u.s an 
ampule or nonaqueous liquid suspension. 

35 

Compounds of Formula (I) may be administered topically, that is by non-systemic 
administration. This includes the application of a compound of Formula fit externally to the 
epidermis or the buccal cavity and the instillation ol such a compound into the car. eye and 
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nose, such thai the compound docs noi significantly enter the blood stream. In contrast, 
systemic administration refers to oral, intravenous, intraperitoneal and intramuscular 
administration. 

5 Formulations suitable for topical administration include liquid or semi-liquid 

preparations suitable Tor penetration through the skin to the site of inflammation such as 
liniments, lotions, creams, ointments or pastes, and drops suitable for administration to the 
eye. car or nose. The active ingredient may comprise, lor topical administration, from ().(K>1 9 
to \0°7< w/w, for instance from \ V A to 29r by weight of the Formulation. It may however 
10 comprise as much as I0<# w/w but preferably will comprise less than 5 c 7r w/w. more 
preferably from 0. 1 9< to 1 9c w/w of the Formulation. 

Lotions according to the present invention include those suitable for application to the 
skin or eye. An eye lotion may comprise a sterile aqueous solution optionally containing a 
1 5 bactericide and may be prepared by methods similar to those for the preparation of drops. 

Lotions or liniments for application to the skin may also include an agent to hasten drying and 
to cool the skin, such as an alcohol or acetone, and/or a moisturizer such as glycerol or an oil 
such as castor oil or arachis oil. 

20 Creams, ointments or pastes according to the present invention arc semi -sol id 

formulations of the active ingredient for external application. They may be made by mixing the 
active ingredient in finely-divided or powdered form, alone or in solution or suspension in an 
aqueous or non-aqueous fluid, with the aid of suitable machinery, with a greasy or non-greasy 
base. The base may comprise hydrocarbons such as hard, soft or liquid paraffin, glycerol. 

25 beeswax, a metallic soap: u mucilage: an oil ol natural origin such as almond, corn, arachis. 
castor or olive oil: wool fat or its derivatives or a fatty acid such as stent* or oleic acid together 
with an alcohol such as propylene glycol or a macrogcl. The formulation may incorporate any 
suitable surface active agent such as an anionic, cation ic or non-ionic surfactant such as a 
sorbitan ester or a polyoxycthylcnc derivative thereof. Suspending agents such as natural 

30 gums, cellulose derivatives or inorganic materials such as silicaceous silicas, and other 
ingredients such as lanolin, may also be included. 

Drops according to the present invention may comprise sterile aqueous or oily solutions 
or suspensions and may he prepared by dissolving the active ingredient in a suitable aqueous 
35 solution of a bactericidal and/or fungicidal agent and/or any other suitable preservative, and 
preferably including a surface active agent. The resulting solution may then be clarified by 
filtration, transferred to a suitable container which is then sealed and sterilized by autoclaving 
or maintaining at 9*M<X)°C. for hall an hour Alternatively, the solution may be sterilized by 
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filtration and transferred to the container by an aseptic technique. Examples oi' bactericidal and 
fungicidal agenLs suitable lor inclusion in the drops are phenylmcrcuric nitrate or acetate 
(0.002%). benzalkonium chloride (0.01%) and chlorhcxidinc acetate (0.01%). Suitable 
solvents lor the preparation of an oily solution include glycerol, diluted alcohol and propylene 
glycol. 

Compounds of formula (I) may be administered parenteral ly. that is by intravenous, 
intramuscular, subcutaneous intranasal, intrarectal, intravaginal or intraperitoneal 
administration. The subcutaneous and intramuscular forms of parenteral administration are 
generally preferred. Appropriate dosage forms for such administration may be prepared by 
conventional techniques. Compounds of Formula (I) may also be administered by inhalation, 
that is by intranasal and oral inhalation administration. Appropriate dosage forms for such 
administration, such as an aerosol formulation or a metered dose inhaler, may be prepared by 
conventional techniques. 

For all methods of use disclosed herein for the compounds of Formula (I), the daily 
oral dosage regimen will preferably be from about 0.01 to about 80 mg/kg of total body 
weight. The daily parenteral dosage regimen about 0.001 to about 80 mg/kg of total body 
weight. The daily topical dosage regimen will preferably be from 0.1 mg to 150 mg, 
administered one to lour, preferably two or three times daily. The daily inhalation dosage 
regimen will preferably be from about 0.01 mg/kg to about 1 mg/kg per day. It will also be 
recognized by one ol skill in the art that the optimal quantity and spacing of individual dosages 
of a compound of Formula (I) or a pharmaceutical! y acceptable sail thereof will be determined 
by the nature and extent of the condition being treated, the form, route and site of 
administration, and the particular patient being treated, and that such optimums can be 
determined by conventional techniques. It will also be appreciated by one of skill in the an that 
the optimal course of treatment, i.e., the number of doses of a compound of Formula (I ) or a 
pharmaceutical^' acceptable salt thereof given per day for a defined number of days, can be 
ascertained by those skilled in the an using conventional course of treatment determination 
tests. 

The invention will now he described by reference to the following biological examples 
which arc merely illustrative and arc not to be construed as a limitation of the scope of the 
present invention. 

P1QUQCICA1, EX AM PL ES 

The 1L-S. and Gro-a chemokinc inhibition- effects of compounds of the present 
invention were determined by the following in vitro assay: 
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Receptor Binding Assays: 

I l25 I| IL-8 (human recombinant) was obtained from Amcrsham Corp.. Arlington 
Heights, IL, with specific activity 2(KX) Ci/mmol. Gro-a was obtained from NEN- New 
England Nuclear. All other chemicals were of anaJytical grade. High levels of recombinant 
human IL-8 type a and P receptors were individually expressed in Chinese hamster ovary cells 
as described previously (Holmes, et aL, Science. 1991, 253, 1278). The Chinese hamster 
ovary membranes were homogenized according to a previously described protocol fHaour. ct 
al^JBiol Chem.. 249 pp 2195-2205 (1974)). Except that the homogcnizaiion buffer was 
changed to K)mM Tris-HCU ImM MgS04, (>.5mM EDTA (ethyiene-diaminetetra-aceuc acid). 
ImMPMSF (a-toluenesulphonyl fluoride), 0.5 mg/L Leupeptin. pH 7.5. Membrane protein 
concentration was determined using Pierce Co. micro-assay kit using bovine serum albumin as 
a standard. All assays were performed in a 96-weIl micro plate format. Each reaction mixture 
contained 125! i L _ 8 (0 . 2 5 nM) or 125] Gro . a md 0 5 of IL . 8Ra or , 0 ^ g/mL of , L . 

8RP membranes in 20 mM Bis-Trispropane and 0.4 mM Tris HCI buffers, pH 8.0, containing 
1 .2 mM MgS04, 0. 1 mM EDTA, 25 mM NaCl and 0.03% CHAPS In addition, drug or 
compound of interest was added which had been pre-dissolved in DMSO so as to reach a final 
concentration of between O.OlnM and 100 uM. The assay was initiated by addition of I2 5i_ 
IL-8. After 1 hour at room temperature the plate was harvested using a Tomtec 96-well 
harvester onto a glass fiber filtermat blocked with 1% polyethylenimine/0.5% BSA and washed 
3 times with 25 mM NaCl. 10 mM TrisHCl, 1 mM MgS04. 0.5 mM EDTA. 0.03 * CHAPS. 
pH 7.4. The filter was then dried and counted on the Betaplate liquid scintillation counter. The 
recombinant IL-8 Rot, or Type I. receptor is also referred to herein as the non-permissive 
receptor and the recombinant IL-8 R(3, or Type II. receptor is referred to as the permissive 
receptor. 

All of the exemplified compounds of Formulas (I) to (III) noted herein in the Synthetic 
Chemistry Section, of Examples 1 to 150 plus the additional purchased compounds 
demonstrated an IC50 from about 45 to about <l u.g/mL in the permissive models lor IL-S 
receptor inhibition. All of these compounds were also found to be inhibitors of Gro-a binding 
at about the same level. The compound I -(2-Carhoxyphenvl)-3-<4-chloro-2- 
methylphenyDurc;) was found to be active at about 75 fig/mL. 

The following compounds, generally tested at levels of up to 45 ug/mL were found u« 
not demonstrate levels of IL-8 receptor antagonism within the criteria set forth above at the 
dosage levels tested. These compounds arc: 

l-(4-Chloro-alpha.alpha.alpha-irinuoro..Vu)]yl)-3-[2-(4-chlorophcnylHhio)-5- 
chlorophenyl urea 
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I-(6-Ch!oro-alpha,a]pha t alpha-trifluoro-3-tolyI)-3-I2-(4-chlorophenoxy)-5- 

chlorophenyljurea 
I-(2-MercaptophenyI)-3-phenyl-2-thiourea 
l-(2-Hydroxyphenyl)-3-phenyl-2-ihiourea 
5 3,3'-(Carbonoihioyldiimino)bis[4-hydroxybenzoic acid] 
m.m'-C 1 ,3-thioureyIene)di(4-hydroxybenzoic acid) 
l-(2-TolyI)-3-(3-chloro-6-hydroxyphenyI)-2-thiourea 
I -( (2-Hydroxy-4-aminophenyI)]-(3-pheny l)-urea 
N-(2-Carboxy-4-trifluromeihylphenyl)-N'-(3-chIorophenyl)urea 
1 0 N-(2-Carboxypheny])-N , -(2 t 5-dichlorophenyl)urea 

1- (2-Carboxyphenyl)-3-(2-CWoro-5-lrifluoromethylphenyl)urea 

2- [2-[3-(4-Bromophenyl)urcido]-4-trifluoromethyIphenoxyJbenzoic acid; 
2-[2-[3-(4-Chlorophenyl)ureido]phenoxy]benozic acid 
2-[2-[3-(4-Chloro3-(trifluromethyl)phenyI)ureidoJphenoxyJbenozic acid 

15 N- (2-Hydroxyphenyl) -N'-phenyl urea 

N-[2-Hydroxy-5-(meihoxycarbony])phenyl]-N-phenylurea 

N-[4-Carboxy-2-hydroxyphenyl]-n f -phenyIurea 

N-(2-Hydroxy-4-niirophenyl)-N-(4-nitrophenyl)urea; 

l-(2-Carboxyphenyl)-3-(2,6-xylyl)urea 
20 l-(6-Carboxy-2,4-dichlorophenyl)-3-(2A6-lrichlorophenyI)urea 

I -(2-Carboxypheny))-3-(2,5-dimethoxyphenyl)urea 

l-(2-CarboxyphenyI)-3-(2-methylphenyI)urea 

l-[(2-HydroxyphenyI)-3-(2-methyl)-5-niirophenylJurea 

I-(2,5-Dichlorophenyl)-3-(2-hydroxy-4-nitrophenyI)urea 
25 l-(2-Carboxyphenyl)-3-(4-chJoro-2-methylphenyl)urea 

N-(2-phcnyJsult"onylaminophenyl-N'-phenylurea 
N-(2-Hydroxy-4-niirophenyl)-N'-(4-ethoxycarbonylphcnyl)urca 
N-(2-Hydroxy-4-niirophenyl)-N , -(2-ethoxycarbonyIpheny])urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(3-ethoxycarbonylphenyl)urca 
30 N-(2-Hydroxy-4-nitrophenyl)-N , -(4-pheny!phenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(4-phenoxyphenyl)urca 
N-(2-Hydroxy-4-nitrophenyl)-N'-(4-propylphenyl)urea 
N-(4-Trinuromethyl-2-(4-nitrobenzenesuIfony!)aminol-N , -phcnylurca 
N-(3-CarboxyphcnyI)-N'-2-hydroxy-4-niirophenyl)urea 
35 N-(4-TrinuromethyI-2-(methylsulfonyl)amino]-N'-phenylurca 
N-(2-Hydroxy-4-nitrophenyI)-N , -f2-(isopropyl)phenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2 T 6-dimethylphenyl)urea 
N-(2-Hydroxy-4-nitropheny])-N*-(2-nuoro-5-niirophenyJ)urea 
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N-(2-Hydri)xy-4-niirophenyl)-N'-(2-chloro-5-trifluromcthylphcnyi)urca 
N-(2-Hydroxy-4-nitrophenyI)-N , -(2-mcihoxy-4-niirophcny])urca 
N-(2-Hydmxy-l-napthyl)-N'-(2-phenylphcnyl)urea 
N-(2-Hydroxy-5-ethylsuironylphenyl)-N'-(2-bromophcnyi)urca 
5 N-(2-hydroxy 3,4 dichlorophenyl )-N'-(4-phenylphcnyl)urca 
N-(2-hydroxy-3-naphthyl)-N'-(2-nicihoxyphenyl)urea 
N-(2-hydroxy-3-naphlhyl)-N'-(2-phenylphenyl)urca 
N-(2-Hydroxy-3-naphlhyl)-N'-(4-methoxyphenyl)urea 
N-C2-Hydroxy-3-naphlhyl)-N , -(3-trilluoromethylphenyl)urea 
10 N-(2-Hydroxy-3-naphthyl)-N'-(4-phenylphenyl)urea 

N-|2-(2-Carboxyphenylsuironylamino)phenyl)-N'-(2-bromuphcnyl)urca 
N-(2-Hydroxy-3-phenylphenyl)-N'-(2-meihoxyphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N , -(4-meihoxyphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N'-(3-trinouromethyIphenyl)urca 
1 5 N-(2-Hydroxy-3-phenylphenyl)-N-(2-phenylphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N'-(4-phenylpheny])urea 
N-[2-((2,5-Dichlorothien3-yl)sulfonylam!no]phenylI-N-(2-bromophenyl)urca 
N-(2-Hydroxy3,4-dichloropheny1)-N'-(2,4 dimeihoxyphenyUurea 
N-(2-Hydrox>\3,4-dichloropheny!)-N'-(2-chloro-5-trifloromeihylphcnyl)urea 
20 N-(2-Hydroxy-3-naphthyl)-N'-(2.4 dimcthoxyphenyl)urca 

N-(2-Hydroxy-3-naphihyl)-N , -(2-chloro-5-trinuoromethylphenyl)urca 
N-(2-Hydroxy-3 phcnylphenyl)-N , -(2,4-dimcthoxyphcnyl)urca 
N-(2-Hydroxy-4-isopropyIphcnyI)-N-(2,4-dimcthoxyphcnyl)urca 
N-(2-Hydmxy-3-phcnylphenyl)-N'-(2-chlor(v5-lrifluoromcihy)phcnyl)urc;i 
25 N-(2-Hydroxy-5-nitrophenyn-N'-(2.4-dimeihoxyphcnyl)urca 

N-(2-Hydroxy-5-niirophenyl)-N'-(2-chloro-5-lrillu<)rt)mcihvlphcnyl)urcii 
N-(2-Hydroxy-3-cyanophenyl)-N'-(4-mcihoxyphcnyl)urca 
N-(2-Hydroxy-3-cyanophcny])-N'-(4-phcnylphcnyl)urca 
N-(2-Hydmxy-3-L-yanophenyl)-N'-(2.4 dimcihoxyphcnyl mrca 
30 N-(2-Hydroxy-3-cyanophenyI)-N'-(2-chlon>-5-trinut>ronicihylphcnyl)urca 
N-(2-Hydroxy- 5-phenylphcnyn-N'-(2-meihoxyphcnyl)urca 
N-Q-Hydroxy- 5-phcnylphcnyl)-N'-(4-mcthoxyphcnyl)urca 
N-(2-Hydroxy- 5-phcnylphcnyl)-N , -i3-irinuoromcihy]phcnyl)urca 
N-f2-Hydroxv- 5-phcnyiphenyl)-N'-(2-phcnylphcnyl)urca 
35 N-(2-Hydmxy-5-phenylphcnyl)-N'-(4-phcnyiphcnyl)urca 

N-(2-Hydroxy-5-phcnylphenyl)-N-(2,3-dichlorophcnyl)urca 

N-f2-Hydroxy-5-phcnylphcnyr)-N-(2.4-dimethoxyphcnyr)urca 

N-(2-Hydroxy-5-phcnylphenyl)-N'-(2-chloro-5-u*inuomnicihylphcnyl)urca 
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N-fZ-Hydroxy-S-cihylsullonylphcnyD-N'^-mcihoxyphenyDurca 

N-(2-Hydroxy-5-eihylsuironylphcnyl)-N^(3-thnuor(>mcthylphcnyl)uroa 

N-f2.Hydroxy-5-eihylsuironylphcnyI).N , -(2-phcnyiphcnyl)urca 

N-(2-Hydroxy-5-eihylsulionylphenyl )-N*-(4-phenylphcnyl )urca 

N-f2-Hydr«xyo-eihyIsullonyIphenyI)-N'.(2,4-dimcihoxyphenyi)urea 
N-(2-Hydroxy-5-ethylsulfonylphcnyO^^ 

N-[2-Hydroxy-3.4-dichlorophcnyl|-N'.f2,4 dimcthoxyphcnyl| urea 

N^2-Hydroxy0.4.dichl()rophcnyI|-N^[2.chlim)-5-irilluoromcthylphenyl| urea 
N-[2-Hydroxy-3-naphthyl|.N -|3-irinuommcthyJphcnyi| urea 



Chemotaxis Assg Y • 

The in vitro inhibitory properties of these compounds were determined in the 
neutrophil chemotaxis assay as described in Current Protocols in Immunology, vol I. Suppl 
1. Unit 6.12.3.. whose disclosure is incorporated herein by reference in its entirety. 
15 Neutrophils where isolated from human blood as described in Current Protocols in 
Immunology Vol I. Suppl 1 Unit 7.23. 1 , whose disclosure is incorporated herein by 
reference in its entirety. The chemoattractants IL-8. GRO-ct. GRO-p. GRO-yand NAP-2 
where placed in the bottom chamber of a 48 muliiwell chamber (Neuro Probe. Cabin John, 
MD) at a concentration between 0. 1 and 100 nM. The two chambers where separated by a 
Sum polycarbonate filter. When compounds of this invention were tested, they where mixed 
with the cells (0.001 - 1000 nM) just prior to the addition of the cells to the upper chamber. 
Incubation was allowed to proceed for between about 45 and 90 min at about ^7<>C in a 
humidified incubator with 59 CCK At the end of the mcuhai.on period, the polycarbonate 
membrane was removed and the top side washed, the membrane was then stained using the 
Diff Quick staining protocol (Baxter Products. McGaw Park. 1L. USA). Cell which had 
chemotaxed to the ehemokme were visually counted using a microscope. Generally, four 
fields where counted for each sample, these number where averaged to give the average 
number of cells which had migrated. Each sample was tested in triplicate and each compound 
repeated at least four times. To certain cells (positive control cells) no compound was added, 
these cells represent the maximum ehcmotaeiic response ol the cells. In the case where a 
negative control (unstimulated) was desired, no chemokine was added to the bottom chamber. 
The difference between the positive control and the negative control represents the ehcmotaeiic 
activity of the cells. 



35 Elastase Rele.ase Assay: 

The compounds ol this invention where tested for their ability to prevent Elastasc 
release from human neutrophils. Neutrophils where isolated from human blood as described in 
Current Protocols in Immunology Vol I. Suppl I Unit 7.23. 1 . PMNs O.NK x 10* cells 
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suspended in Ringer's Solution (NaCI 1 1«. KCI 4.56, NaHC03 25. KH2P04 1.03. Glucose 
1 1 . 1 . HEPES 5 mM. pH 7.4) where placed in each well of a 96 well plaie in a volume of 50 
ul. To ihis plate was added the lest compound (O.(M)I - I (XX) nM) in a volume of 50 ul. 
Cytochalasin B in a volume of 50 ul (2()ug/ml) and Ringers buffer in a volume of 50 ul. 
5 These cells where allowed to warm (37 °C, 5% C02. 95% RH) for 5 min before IL-8, 

GROot. GRO(i. GROyor NAP-2 at a final concentration of 0.01 - KMX) nM was added. The 
reaction was allowed to proceed for 45 min before the 96 well plate was centrifuged (8(X) x<: 5 
min) and I(X) ul of the supernatant removed. This suppernatant was added to a second 96 well 
plate followed by an artificial elastase substrate (MeOSuc- Ala- Ala-Pro- Val-AMC. Nova 
10 Biochcm. La Jolla, CA) to a final concentration of 6 ug/ml dissolved in phosphate buffered 

saline. Immediately, the plate was placed in a fluorescent 96 well plate reader (CyioOuor 2350. 
Millipore. Bedford. MA) and data collected at 3 min intervals according to the method of 
Nakajima et al J. Biol Chem 254 4027 (1979). The amount of Elastase released from the 
PMNs was calculated by measuring the rate of MeOSuc- Ala- Ala- Pro- Val-AMC degradation 

15 

The above description fully discloses the invention including preferred embodiments 
thereof. Modifications and improvements of the embodiments specifically disclosed herein are 
within the scope of the following claims. Without further elaboration, it is believed that one 
skilled in the arc can. using the preceding description, utilize the present invention to its fullest 
20 extent. Therefore the Examples herein arc to be construed as merely illustrative and not a 

limitation of the scope of the present invention in any way. The embodiments of the invention 
in which an exclusive property or privilege is claimed arc defined as follows. 
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t. A method oi' treating a chemokinc mediated disease state, wherein the ehcmokine bmdx 
to an IL-8 a or (5 receptor in a mammal, which comprises administering to said mammal an 
effective amount of a compound of the formula: 



wherein 

X is oxygen or sulfur; 

R is any functional moiety having an lonizable hydrogen and a pKa of 10 or less: 

10 R i is independently selected from hydrogen; haJogen; nitro; cyann: halosubstiiutcd C | . ] o 
alkyl; Ci-io alkyl; C2-10 alkenyl; Cmo alkoxy: halosubstituied Cmo alkoxy: azidc: 
S(0) t R4: hydroxy; hydroxy C | -4alkyl; aryl; aryl C]-4 alkyl: aryloxy: aryl C|_4 alkyloxy: 
heteroaryl: heteroarylalkyl; heterocyclic, heterocyclic Ci-4alkyl: hctcroaryl C|-4 alkyloxy: 
aryl C2-10 alkenyl; heteroaryl C2-10 alkenyl; heterocyclic. |() alkenyl: NR4R5: C2-I0 

15 alkenyl C(0)NR4R5; C(0)NR4R5: C(O)NR4Rl0: S(0)3H; SfO^RR: Cj. 10 alkyl 

C(0)R 1 1: C2-IO alkenyl C(0)R n : C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
OC(O) R\\: NR4C(0)R i | : or two R| moieties together may form 0-(CH2)sO- or a 5 to 6 
membercd unsaturated ring; 
1 is 0. or an integer having a value of I or 2: 

20 s is an integer having a value of I to 3: 

R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl. optionally 

substituted aryl. optionally substituted aryl Chalky 1. optionally substituted heteroaryl. 
optionally substituted heteroaryl C 1.4a! ky I. heterocyclic, heterocyclic C1.4 alkyl. or R4 
and R5 together with the nitrogen to which they arc attached form a 5 in 7 member ring 

25 which may optionally comprise an additional hctcroatom selected I mm O/N/S: 

Y is independently selected from hydrogen: halogen: nitro: cyano: halosubstituied C* 1 . m alkyl: 
C 1- 1<) alkyl: C7- 10 alkenyl: C \ . m alkoxy: halosubstiiutcd C | . 1 0 alkoxy: a/idc: S( ( )),Ra: 
hydroxy: hydroxyCi-4aJkyl: aryl: aryl C1.4 alkyl: aryloxy: arylC|-4 alkyloxy: heteroaryl: 
heteroarylalkyl: hetcroarylC 1 -4 alkyloxy: heterocyclic. hctcrocyclicC|.4alkyl: aryl C"2- 10 

30 alkenyl: heteroaryl C2 - 10 alkenyl: hcicn>cyclicC2- in alkenyl: NR4R5: C2- in alkenyl 

C(0)NR4R5: C(0)NR4R5: C(C»NR4Rh>: S(C»3H: SfOV^Rx: C\.\u alkyl 00>R 1 1 : 
C2-10 alkenyl C(0)Ri | ; C2- 1 0 alkenyl C(0)ORi | : CfO)Rn: C(0)ORi:: OOOi R| \ : 
NR4O0)R 1 1 : or two Y moieties together may form 0-(CH2)$0- or a 5 to 6 membercd 
unsaturated ring: 

35 n is an integer having a value of 1 to 3: 



5 
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m is an integer having a value of I to 3: 

is hydrogen or C | -4 alkyl: 
R 10 is C mo alkyl C(0)2R8; 

Rl | is hydrogen, Ci-4 alkyl, optionally substituted aryl. optionally substituted aryl Ci-4alkyl, 
5 optionally substituted heicroaryl, optionally substituted heteroaryl C i -4aJkyl, optionally 

substituted heterocyclic, or optionally substituted heterocyclic Cj-4alkyl: 
Rl2 is hydrogen. Ci- 10 alkyl. optionally substituted ary) or optionally substituted arylalkyl: 
or a pharmaceutically acceptably salt thereof. 

10 2. The method according to Claim 1 wherein the ioni/able hydrogen has a pKa of 3 to 10. 

3. The method according to Claim 2 wherein R is hydroxy, carboxylic acid, thiol. -SR2 
-OR2. -NH-C(0)R a , -C(C»NR6R7. -NHS(0)2Rb. -S(0)2NHR C . NHC(X)NHR n . or 
tetrazolyl; 

15 wherein R2 is a substituted aryl, heteroaryl. or heterocyclic moiety which ring has the 

functional moiety providing the ionizable hydrogen having a pKa of 10 or less: 

R6 and R7 are independently hydrogen or a Ci-4 alkyl group, or R$ and R7 together 
with the nitrogen to which they are attached form a 5 to 7 member ring which ring may 
optionally contain an additional heteroatom which heicroatom is selected from oxygen, nitrogen 

20 or sulfur; 

R a is an alkyl, aryl. aryl Ci-4alkyl, heteroaryl. heteroaryl C |-4alkyl, heterocyclic, or a 
heterocyclic C]-4alkyl moiety, all of which may be optionally substituted; 

Rb is a NR6R7. alkyl. aryl. arylC 1 -4alkyl. arylC2-4alkcnyl. heteroaryl. 
hcteroarylC|-4alkyl, heicroaryl C2-4 alkenyl. heterocyclic, heterocyclic C|.4alkyl. heterocyclic 
25 C2-4alkenyl moiety, camphor, all of which may be optionally substituted one to three times 
independently by halogen: nitro; halosubsiituicd C1-4 alkyl: C1-4 alkyl: C1-4 alkoxy: 
NRoC(0)R a : C(0)NR6R7- S<C»3H."or C(0)OCi.4 alkyl; 

Ry is hydrogen or a C | .4 alkyl: 

Re is alkyl, aryl. arylC|-4atkyl. arylC2-4alkcnyl. heicroaryl. hctcroarylC 1 -4alkyl. 
30 hctcroarylC2-4alkenyL heterocyclic, heterocyclic C | .4alkyl. or a heterocyclic C2-4aikcnyl 

moiety, all of which may be optionally substituted one u> three times independently by halogen, 
nitro. halosubstituted C 1 -4 alkyl. C | -4 alkyl. C | -4 alkoxy. NRgOOlRy. CiOSR^R-j. 
SfOnH, or C(0)OC | .4 alkyl. 

35 4. The method according u> Claim 3 wherein the R2 is optionally substituted one to three 
times by halogen, nitro. halosubstituted C\ - 10 alkyl. C) . 10 alkyl. C j. 10 alkoxy. hydroxy. 
SH. -CfO)NR6R7. -NH-C(0)R a . -NHS(0)Rh- S(0)NR6R7- CfOKDRa. or a tetrazolyl rtn<:. 
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5. The method according lo Claim 3 wherein R is OH. -NHS(0)2Rb or C(0)OH. 

6. The method according to Claim I wherein Ri is halogen, cyano. nitro. CF3. 
CtO)NR4R5. alkenyl C(0)NR4R5, C(O) R4R10. alkenyl C(OX)Ri2. hetcroaryl, 
hetcroarylalkyl . hctcroaryl alkenyl. or S(0)NR4R5. 

7 The method according to Claim I wherein Y is halogen, C|-4 alkoxy. optionally 
substituted aryl, optionally substituted arylalkoxy. methylene dioxy. NR4R5. thioC|.4alkyI. 
thioaryl, halosubstituicd alkoxy. optionally substituted Ci-4alkyl, hydroxy alkyl. 

8. The method according to Claim 1 wherein R is OH, SH, or NHS(0) s Rb and R 1 is 
substituted in the 3-posiiion. the 4- position or di substituted in the 3,4- position by an electron 
withdrawing moiety. 

9. The compound according to Claims I or 8 wherein Y is mono-substituted in the 2 - 
position or 3 - position, or is disubstituted in the T- or 3'- position of a monocyclic ring. 

1 0 The compound according to Claims 1 . 8 or 9 wherein n amd m are each equal to I or 
more. 



11. The method according to Claim I wherein R is a carboxylic acid, and R| is hydrogen, 
or R 1 is substituted in the 4-position. 

12. The method according (o Claim 1 wherein the mammal is afflicted with a chemokinc 
mediated disease selected from psoriasis, or atopic dermatitis, asthma, chronic obstructive 
pulmonary disease, adult respiratory distress syndrome, arthritis, inflammatory howcl disease. 
Crohn's disease, ulcerative colitis, septic shock, endoioxic shock, gram negative sepsis, toxic 
shock syndrome, stroke, cardiac and renal rcperlusion injury, glomerulo nephritis, or 
thrombosis. aJzhcimers disease, graft vs. host reaction, or allograft rejections. 

1 3. The method according to Claim I wherein the compound, or a pharmaceutical! v 
acccpatahle salt is: 

N-(2-Hydrox> -4-niirophenyl »-N*-(2-mcthoxyphenyl )urca 

N-(2-Hydroxy-4-niiniphenyl)-N , -(2-bromophenyl)urca 

N-(2-Hvdroxy-4-niirophenyl)-N-(2-phcnylphcnyl)urca 

N-f2-Hydroxy-4-nitrophcnyl)-N , -(2-mcthylthiophcnyl)urca 

N-(2-Hydroxy-4-niirophcnyI>-N'-(2.3-dichlorophcnyl)urea 

N-f2-Hydrox\ 4-nitro phenyl) N-(2-ehloro phenyl) urea 
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15 



20 



2S 



N-(2-Hydroxy-4-niirophcnyl)-N'-(2.3*mcthylcncdioxyphenyl)urca 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2-mcihoxy-3-chlorophenyl)urca 

N-(2-hydroxy 4-nitro phenyl) N'-(2-phenyloxy phenyl) urea 

N-(3-Chloro-2-hydroxyphenyl)-N'-(bromophenyl)urea 

N-(2-Hydroxy-3-glycincmeihylestercarbonylphenyl)-N'-(2-brornophcnyl)urea 

N-(3-Niiro-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N t -(2-bromophenyl)urea 

N-(2-Hydroxy-3,4-dichlorophenyl)-N'-(2-bromophenyl)urea 

N-(3-Cyano-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-metht)xyphenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-phenylphenyl)urea 

N-(2-Hydorxy-4-cyanophenyl-N'-(2,3*dichlorophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-meihylphenyl)urea 

N-(2-Hydroxy-3-cyano-4-methylphenyI)-N , -(2-bromophenyl)urea 

N-(4-Cyano-2-hydroxyphenyl)-N , -(2-irinuoromeihylphenyl)urea 

N-<3-Trinuoromeihyl-2-hydroxyphenyl)-N , -(2-bromophenyl)urea 

N-(3-Phenylaminocarbonyl-2-hydroxyphenyI)-N'-(2-bromophenyl)urea 

N-(2-hydroxy 4-niiro phenyl) N'-(2-iodo phenyl) urea 

N-(2-hydroxy 4-niiro phenyl) N'(2-brorm> phenyl) thiourea 

N-(2-phenylsulfonamido)-4-cyanophenyl-NX2-bromo phenyl)urea 

(E)-N-[3-[(2-Aminocarbonyl)eihenyl]-2-hydroxyphenyl]-N , -(2-brornophenyI)urea 

N-(2-Hydroxy.3.4-dichlorophenyl)-N-C2-mcihoxyphcnyl)urea 

N-(2-Hydroxy.3.4-dichlorophenyl)-N'-(2-phenylphenyl)urea 

N-(2-Hydroxy-3.4-dichlorophenyl)-N-(2.3-dichlorophenyl)urea 

N- ( 2- Hydrox v-5-mtrophenyl )-N'-(2,3-dichlorophcnyI )urea; or 

N-(2-Hydrox\-3-cyanophenyl)-N'-(2.3 dichlorophcnyDurea. 

14 A compound of the formula: 




(II) 



E is optionally selected from 
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; or : the asierix * denoting 

poini of attachment of the ring; wherein at least one E ring is present: 
or a pharmaceutical I y acceptably salt thereof. 

1 5. A pharmaceutical composition comprising a compound according to Claim 14 and a 
pharmaceutically acceptable carrier or diluent. 

16 A method of treating a chemokine mediated disease state, wherein the chemokine binds 
to an IL-8 a or (J receptor in a mammal, which comprises administering to said mammal an 
effective amount of a compound of the formula according to Claim 14. 

17. A compound of the formula: 



wherein 

X is oxygen or sulfur: 

R is any functional moiety having an ionizablc hydrogen and a pka of 10 or less: 

R] is independently selected from hydrogen: halogen: nitro:cyano: halosubstiiuted Cj-io 
alkyl:C|-|oalkyl:C2-lOalkenyl: C|-|<>alkoxy: halosubstiiuted C\. loalkoxy: azide: 
S(0) t R4: hydroxy: hydroxyC|-4alkyi: aryl: aryl Cj.4 alkyl: arylnxy: ary1C|.4 alkyloxy: 
hcieroaryl: heicroarylalkyl: heterocyclic, heterocyclic |_4alky!: hetcroarylC | .4 alkyloxy: 
ar>'l C2- 10 alkcnyl: hetcroaryl C?- 10 alkenyl: heterocyclic^- 10 alkenyl: NR4R5: C2- 10 
alkenyl C(0)NR4Rs: C(0)NR4R5: C(0)NR4R 1(): S(0)3H: S(0)3Rs: C | . m alkyl 
C(0)R 1 ] : C2- 1 0 alkenyl C(0)R H : C2- 1 0 alkenyl C(0)OR 1 1 : C(0)R ] ] : C( 0)0R \ 2 : 
OC(O) Ri ]: NR4C(0)Rj \ : or two R| moieties together may form 0-(CH2)sO- or ;i 5 10 
mem bored unsaturated ring: 

t is 0. or an integer having a value of 1 or 2: 

s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, optionally substituted C 1 .4 alkyl. optionally 

substituted aryl, optionally substituted aryl C |-4alkyl. optionally substituted hcieroaryl. 



(Y)n 
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optional ly substituted heieroarvi C|-4alkyl, heterocyclic, heterocyclic 1-4 alkyl. or R4 and 
R5 together with the nitrogen 10 which they arc attached form a 5 10 7 member ring which 
may optionally comprise an additional hetcroatom selected from O/N/S; 

Y is independently selected from hydrogen; halogen; nitro; cyano: haJosubsu luted C|. 10 alkyl; 
5 C 1-10 alkyl; C2-I0 alkenyl; C|-K>alkoxy; halosubstituied Ci-ioalkoxy; azidc: S(0)tR4- 

hydroxy; hydroxyCi-4alkyl; aryl; aryl C|-4 alkyl; aryloxy; arylCi-4 alkyloxy: hcicroaryl: 
hcteroarylalkyl; heteroarylC | .4 alkyloxy; heterocyclic, heterocyclic i-4alky I; aryl C2- 10 
alkenyl; heteroaryl C2-10 alkenyl; heierocyclicC2- 10 alkenyl; NR4R5; C2- 10 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4R |(): S(0)3H; S(0)3Rg: Ci-io alkyl C(0)R 1 1 : 
1 0 C2- 10 alkenyl C(0)R 1 1 ; C2- 10 alkenyl CfO)OR 1 1 ; C(0)R 1 1 : C(0)OR 1 2; OC( O) R 1 1 : 

NR4C(0)Ri 1 ; or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmbcred 
unsaturated ring; 

n is an integer having a value of I to 3; 

m is an integer having a value of 1 to 3; 
15 R8 is hydrogen or C 1 .4 alkyl; 

RlO is CmO alkyl C(0)2R8; 

Rl 1 is hydrogen. C 1-4 alkyl, optionally substituted aryl, optionally substituted aryl Ci-4alkyl. 
optionally substituted heteroaryl, optionally substituted heteroarylC j-4alky I, optionally 
substituted heterocyclic, or optionally substituted heterocyclic 1 -4alkyl; 
20 R 12 is hydrogen, Ci - 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl; 

or a pharmaceutical ly acceptable salt thereof. 

18. A pharmaceutical composition comprising a compound according to Claim 17 and a 
pharmaceutical ly acceptable carrier or diluent. 

25 

19. A method of treating a chemokinc mediated disease state, wherein the chemokmc nmd> 
to an IL-8 a or p receptor in a mammal, which comprises administering to said mammal an 
effective amount of a compound of the formula according to Claim 1 7 

30 20. A compound of the formula: 



NHS(0) 2 R b 




wherein 

X is oxygen or sulfur; 
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R a is an alkyl, aryi. arylC / -4alkyl. hcicroaryi. heteroarylC |-4alkyl. heterocyclic, or a 
heterocyclic Ci-4aJkyI moiety, all of which may he optionally substituted: 

R n is a NR6R7. alkyl, aryi. arylC | -4alkyl, arylC2-4alkcnyl, hcicroaryi. heteroarylC | -4alkyl. 
hetcroarylC2-4 alkenyl. heterocyclic, or heterocyclic C | -4alkyl. or a heterocyclic 
C2-4aikenyl moiety, camphor, all of which may be optionally substituted one to three times 
independently by halogen: nitro: halosubsututed C1-4 alkyl: C 1.4 alkyl: C|-4 alkoxy: 
NR9C(0)R a ; C(0)NR6R7< S(0)3H, or C(0)OC 1 .4 alkyl: 

R6 and R7 are independently hydrogen or a C |-4 alkyl group, or R6 and R7 together with the 
nitrogen to which they are attached form a 5 to 7 member ring which ring may optionally 
contain an additional heteroatom which heteroatom is selected from oxygen, nitrogen or 
sulfur,, which ring may be optionally subsumed: 

R9 is hydrogen or a C1.4 alkyl; 

R| is independently selected from hydrogen: halogen: nitro: cyano: haJosubsiituted Cmo 
alkyl: C 1 . 10 alkyl: C2- 1 0 alkenyl: C 1 - 1 0 alkoxy; haJosubsiituted Cmo alkoxy: azide: 
S(0)tR4: hydroxy; hydroxyCi-4alkyl; aryi; aryi C|-4 alkyl; aryloxy; arylCi-4 alkyloxy: 
heteroaryl; heteroarylalkyl; heterocyclic, heierocyc!icC|-4alkyI; heteroarylC 1.4 alkyloxy; 
aryi C2- 10 alkenyl; heteroaryl C2- 10 alkenyl: heierocycIicC2- 10 alkenyl; NR4R5: C2- 10 
alkenyl QO)NR4R5: C(0)NR4R5; C<0)NR4R H ): S(0)3H: S(0)3R*;; C\-\o alkyl 
C(0)R 1 1 ; C2- 10 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR \ \ : C(Q)R 1 1 : C(0)OR 12: 
OC(O) R 1 1 ; NR4C(0)R 1 1 ; or two R 1 moieties together may form 0-(CH2)sO- or a 5 to 6 
membercd unsaturated ring; 

t is 0. or an integer having a value of I or 2; 

s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, optionally substituted C 1.4 alkyl. optionally 

substituted aryi, optionally substituted aryi Ci-4alkyl. optionally substituted heicmarvl. 
optionally substituted heteroaryl Chalky 1, heterocyclic. hcierocyclicC|-4 alkyl. or R4 and 
R5 together with the nitrogen to which they arc attached form a 5 10 7 member ring which 
may optionally comprise an additional heteroatom selected from O/N/S: 

Y is independently selected from hydrogen: halogen: nitro: cyano: haJosubsiituted C 1. 10 alkyl: 
Ci-10 alkyl: C2-KI alkenyl: Ci. 10 alkoxy: halosubstiuited C\. 10 alkoxy : azide: S(0)|R4: 
hydroxy: hydroxyC| -4alkyl: aryi: aryi C1.4 alkyl: aryloxy: arylC|-4 alkyloxy: hcicroaryi: 
heteroarylalkyl: heteroarylC | -4 alkyloxy: heterocyclic. hcicrocyclicC|.4alkyl: aryi C2- 10 
alkenyl: heteroaryl C2- 10 alkenyl: heterocyclic C'2- 10 alkenyl: NR4R5: C2- 10 alkenyl 
C(0>NR 4 R5:C(0)NR4R5:00)NR4Rjo: S(0)3H: S<0>3Rs; C | - to alkyl C<0)R| |: 
Ci- 1 0 alkenyl C(0)R 1 1: C2-10 alkenyl C(0)OR 1 \ ; CfO)R j | : C( 0)OR 12: OC(O) R 1 1 : 
NR4C(0)R 1 1 : or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmncred 
unsaturated ring: 

n is an integer having a value of 1 10 3; 
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m is an integer having a value of I lo 3: 
RX is hydrogen or Cj-4 alky I; 
RloisCi-ioalkyl C(0)2Rk: 

R| I is hydrogen, Ci-4 alkyl, optionally subsiitutcd aryl, optionally subsiiiutcd aryl C i-4alkyl. 
5 optionally substituted hctcroaryl, optionally substituted heteroaryl C i -4alkyl. optionally 

substituted heterocyclic, or optionally substituted heterocyclic Ci-4alkyl; 
Rl2 is hydrogen, Ci-to alkyl, optionally substituted aryl or optionally subsiitutcd arylalkyl: 
or a pharmaceutical ly acceptably salt thereof. 

10 21. The compound according to Claim 2(1 wherein R | is substituted in the 3-posilion. the 
4- position or di substituted in the 3,4- position by an electron withdrawing moiety. 

22. The compound according to Claim 20 or 2 1 wherein Y is mono-substituted in the 2 - 
position or 3'- position, or is disubstituted in the 2 - or 3 - position of a monocyclic ring. 

15 

23. The compound according to Claim 20 or 2 1 wherein n amd m are each equal to 1 or 
more. 

24. The compound according to Claim 20 which is 

20 N-(4-Nitro 2-(phenylsulfonylamino)phenyl)-N'-phcnyl urea 

N-l(2-Phenylsulfamido) 4-cyanophenyl]- N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonamido phenyl) phenyl) N -(2-bromo phenyl) urea 
N-C2-( Amino sullonyl styryl) phenyl) N'-(2-bromo phenyl) urea 
2-| (3.4 Di-methoxyphcnylsullonyl)amino| phenyl) N'-(2-bromo phenyl) urea 

25 N-(2-!<4-Aceiamidophcnylsull'onyl)amino] phenyl) N'-(2-bromo phenyl) urea 
N-(2-< Amino sullonyl (2-thiophcnc) phenyl) N'-(2-bromo phenyl) urea 
N-(2-< Amino sulfonyl (3-tolyl) phenyl) N'-(2-hromo phenyl) urea t 
N-(2-( Amino sullonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 
N-(2-< Amino sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) urea 

30 N-|2-[||2-(Tnfluoromcihyl)phcnyl|sulfonyl|amino|phcnyl|-N'-(2-bromophcnyl)urea 
N-(2-Bromophcnyl)-N*-12-dimcihylaminosulfonylamino|phcnyl|urca 
N-|2-(Phcncthylsullonylamino)phcnyl|-N'-(2-bromophenyl)urea 
N-|2-|f2-Acetamido-4-mcu\vUhia/A^ 

N-| 2-| (2 J- Dichioroihicno-yOlsuUonylaminol phenyl l-N'-(2-bromophcnyl )urea 
35 N^|2-|(3.5-Bisirinuoromcihylphcnyl)sulfonylaniinolphenyll-N'-(2-bromophcnyl)urea 
N-|2-l(2-Ben/.yl)sullonylamino|-(5^rinuoromeihynphcnylJ-NM2-bromophcnyl)urea 
N-(2-[2-f3-Nitrophcnyl)sutfonylaminolphenyll-N , -f2-bromophcnyl)urcii 
N-[2-i2-(4-Phcnoxyphcnynsullonylamino|phcnyl|-N'-(2-bromopheny]) urea 
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N-||2-(lS)-l(i-Camphorsuironylamino|phcnyI|.N'-(2-broniophcnyl)urca 
N-| 1 2-( I R )- 1 O-Camphorsulfonylaminolphcnyi |- N'-(2-bromophcnyI)urca 

N-|2.[2*(2-Niiro-(4-irinuoromcthyI)phcnyl)sulfonylaminoJphenyJ-N^(2-bromophen 
N-|2-(2-Aniino-(4-irinuoromcihyl) phenyl) sulfonylamino) phenyl)- N'-(2- 

bromophenyOurea : or 
N-f2-(aminosulfonyl phenyl) 3-amino phenyl) N'-(2-bromo phenyl) urea. 

27. A pharmaceutical composition comprising a compound according 10 any of Claims 22 
to 27 and a pharmaceutical ly acceptable carrier or diluent. 



2X. A compound of the formula: 




wherein 

X is oxygen or sulfur; 
X | is oxygen or sulfur; 

R I is independently selected from hydrogen; haJogen; nitro; cyano: halosubstituted C]-|<) 
alkyl; C j . | o alkyl: C2- 1 0 alkenyl: C | . |() aJkoxy: haJosubsti luted C i . | o alkoxy ; azidc; 
S(0) t R4: hydroxy; hydroxyCi^alkyl; aryl; aryl Cm alkyl: aryloxy: aryl C|. 4 aJkyloxy: 
heteroaryl; hcicroarylalkyl; hetertwyclic, hctcrocyclicCj.4alkyl: hctcroaryIC|-4alkyloxy: 
aryl C2-M) alkenyl; hctcroaryl C2- 10 alkenyl; heterocyclic C2-H) alkenyl: NR4R5: C2-I0 
alkenyl C(0)NR4R.s: C(0)NR4R5: C(0)NR4Rl(): S(0)3H: S(0)3R8: C M( , alkyl " 
C(0)R 1 1 : O- 10 alkenyl C(0)R 1 1 : C2- 1 < » alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2 : 
OC(O) R 1 1 : NR4QO)R 1 j ; or two R | moieties together may form 0-fCH2) s O- or a 5 to ft 
mcmbcred unsaturated ring: 

1 is 0. or an integer having a value of 1 or 2; 

s is an integer having a value of 1 to 3: 

R4 and R5 arc independently hydrogen, optionally substituted C| -4 alkyl. optionally 

substituted aryl. optionally substituted aryl C|.4alky|. optionally substituted hctcroaryl. 
optionally substituted hctcroaryl C1.4 alkyl. heterocyclic, heterocyclic C1-4 alkyl. or R4 
and Rs together with the nitrogen to which they arc attached form a 5 to 7 member ring 
which may optionally comprise an additional hctcroatom selected from O/N/S: 

Y is independently selected from halogen: nitro: cyano: halosubstituted C|- 10 alkyl: C|. 10 
alkyl: C?- 1() alkenyl: Cj. 10 alkoxy: halosubstituted C|. 10 alkoxy: azidc: SfO)tR4: 
hydroxy: hydroxy C |. 4 alkyl: aryl: aryl C1-4 alkyl: aryloxy: arylC|-4 alkyloxy: hctcroaryl: 
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heteroarylalkyl: heieroarylC|-4 alkyloxy: heterocyclic, heterocyclic C|-4alkyl: aryl C2- 10 
alkenyl: hctcroaryl C2- i() aJkcnyl: hcicrocyclic C2- 10 alkenyl: NR4R5; C2- 10 alkenyl 
C(0)NR4R.S: C(0)NR4R5: C(0)NR4Rl(): S(0)3H: S(0)3R8: Ci-io alkyl CiO)R\ \ : 
C2- 1 0 alkenyl C(0)R 1 1 : C2- 1 0 alkenyl C(0)OR 1 1 ; C(0)R 1 1 : C(0)OR 12: OC(CM R 1 1 : 
5 NR4QO)R 1 1 : or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 membercd 

unsaturated ring: 

n is an integer having a value of 1 to 2: 

m is an integer having a value of 1 to 3; 

R8 is hydrogen or C\ -4 alkyl; 

10 Ri0isCM0alky]C(O)2R8; 

R 1 1 is hydrogen, C j-4 alkyl, optionally substituted aryl, optionally substituted aryl C1.4alk.vl. 

optionally substituted heteroaryl, optionally substituted heteroaryl Ci-4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic C|-4alkyl; 
Rl2 is hydrogen, Ci - 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl: 
15 provided that: 

when n =1 than Y is substituted in the 2 - or 3'- position: 
when n =2 than Y is di-substi luted in the 2'- 3 - position: 
further provided that 

when X| is S, m=l, R| is 4-elhyl, and n=l than Y is not 2-mcthoxy: 
20 or a pharmaceutical^ acceptably salt thereof. 

27. The compound according to Claim 26 wherein R| is substituted in the 3-posiiion. the 
4- position or di -substitute d in the 3.4- position by an electron withdrawing moiety. 

25 28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in the 2 - 
position or 3'- position, or is disuhstiiuicd in the 2' or 3' position ol a monocyclic r\r\£ 

29. The compound according to Claim 26 or 27 wherein n amd m arc each equal to 1 01 
more. 

30 

30. A pharmaceutical composition comprising a compound according 10 any of Claims 2<* 
to 29 and a pharmaceutical! y acceptable carrier or diluent. 



31. A process for producing a cyano phenol derivative of the formula: 
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OH 




wherein R| is as defined for Formula (I) above, which method comprises 



a) reacting a compound of the formula: 

OH 




Rt wherein X is halogen 

with copper (I) cyanide, dimethylformamide, triethylamine and a catalytic amount oi 
dimethylamino pyridine. 



10 



32. The process according to Claim 3 1 wherein the temperature is about 60 to about 80 C. 
and X is bromine. 



WO 96/25157 PCT/US36/02260 

AMENDED CLAIMS 

[received by the International Bureau on 16 July 1996 (16.07.96); 

original claims 1-32 replaced by amended claims 1-32 (3 pages)] 

N- (2- Bromophenyl)-N'-[2-dimethylaminosulfony lam ino] phenyl] urea 

N-[2-(Phenethyisulfonylamino)phenyl]-N'-(2-bromophenyI)urea 

N-[2-[(2-Acetamido^-methylthiazo^ 

N-[2-[(2,3-Dichloroihien-5-yl)]sulfonylamino]phenyl]-N'-(2-bromophenyl)urea 
5 N-[2-[(3,5-Bistrifluoromethylphenyl)sulfonylamino]phenyl]-N , <2-bromophenyl)urea 
N-[2-((2-Benzyl)sulfonylamino]-(5-trifluororaethyl)phenyl]-NX2-bromophenyl)urea 
N-[2-[2-(3-Nitiophenyl)sulfonylaniino]phenyl]-N , -(2-bromophenyl)urea 
N-[2-[2-(4-Phenoxyphenyl)sulfonylamino] phenyl] -N-(2-bromophenyl) urea 
N-[[2-( 1 S)- 10-Camphorsulfonylamino]phenyl]-N'-(2-bromophenyl)urea 
1 0 N-[ [2-( 1 R)- 10-CamphorsuIfonylamino]phenyl]-N*-(2-bromophenyI)urea 

N-[2-[2-(2-Niux)-(4-trifluoromethyl)phenyl)sulfonylaraino]phenyl-N , K2-bromophenv 
N-[2-(2-Araino-(4-trifluoromethyl) phenyl) sulfonylaraino] phenyl]- N'-(2- 

bromophenyl)urea ; or 
N-[2-(aminosulfonyI phenyl) 3-amino phenyl] N'-(2-bromo phenyl) urea. 



15 



25. A pharmaceutical composition comprising a compound according to any of Claims 
20 to 24 and a pharmaceutical^ acceptable carrier or diluent. 



26. A compound of the formula: 




wherein 

X is oxygen or sulfur; 
X i is oxygen or sulfur; 

Rl is independently selected from hydrogen; halogen; nitro; cyano; halosubstituted C i-io 
alkyl; Ci-io alkyl; C2-10 alkenyl; Ci-io alkoxy; halosubstituted C mo alkoxy; azide; 
S(0)tR4; hydroxy; hydroxyCi-4alkyl; aryl; aryl C\-4 alkyl; aryloxy; aryl Ci-4 
alkyloxy; heteroaryl; heteroarylalkyl; heterocyclic, heterocyclicC i-4alkyl; 
heteroarylC 1-4 alkyloxy; aryl C2-10 alkenyl; heteroaryl C2- 10 alkenyl; heterocyclic 
C2-10 alkenyl; NR4R5; C2-10 alkenyl C(0)NR4R5*. C(0)NR4R5; C(O)NR4Rl0; 
S(0)3H; S(0)3R8; C l- 10 alkyl C(0)R 1 1 ; C2- 10 alkenyl C(0)R \\ ; C2- 1 0 alkenyl 
C(0)ORi 1 ; C(0)Rl 1 ; C(0)OR 12; OC(O) R 1 1 ; NR4C(0)Ri 1 ; or two R | moieties 
together may form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring; 

t is 0, or an integer having a value of 1 or 2; 

s is an integer having a value of 1 to 3; 
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R4 and R5 are independently hydrogen, optionally substituted C 1-4 alkyl, optionally 

substituted aryl, optionally substituted aryl Ci-4aikyl, optionally substituted heteroaryl, 
optionally substituted heteroaryl C|-4 alkyl, heterocyclic, heterocyclic C1-4 alkyl, or 
R4 and R5 together with the nitrogen to which they are attached form a 5 to 7 member 
ring which may opuonally comprise an additional heteroatom selected from O/N/S; 

Y is independently selected from halogen; nitro; cyano; halosubstituted Ci-io alkyl; Cj-io 
alkyl; C2- 10 alkenyl; Ci-io alkoxy; halosubstituted Ci-iO alkoxy; azide; S(0)tR4; 
hydroxy; hydroxy Ci-4alkyl; aryl; aryl d-4 alkyl; aryloxy; arylCi-4 alkyloxy; 
heteroaryl; heteroarylalkyl; heteroarylCi.4 alkyloxy; heterocyclic, heterocyclic Ci_ 
4alkyl; aryl C2-10 alkenyl; heteroaryl C2-10alkenyt; heterocyclic C2-IO alkenyl; 
NR4R5*. C2- 10 alkenyl C(0)NR4Rs; C(0)NR4R5; C(O)NR4Rl0; S(0)3H; S(0)3R8; 
C 1 . 1 0 alkyl C(0)R 1 1 ; C2- 10 alkenyl C(0)R 1 1 ; C2- 1 0 alkenyl C(0)OR 1 1 ; C(0)R 1 1 ; 
C(0)OR 12; OC(O) R 1 1 ; NR4C(0)R n ; or two Y moieties together may form 
0-(CH2)sO- or a 5 to 6 membered unsaturated ring; 

n is an integer having a value of 1 to 2; 

m is an integer having a value of 1 to 3; 

R8 is hydrogen or C 1 -4 alkyl; 

RlO is Ci-10 alkyl C(0)2R8; 

Rl l is hydrogen, C.1^4. alkyl, optionally. substituted aryl, optionally substituted aryl 
Ci-4alkyl, optionally substituted heteroaryl, optionally substituted heteroaryl C\. 
4 alkyl, optionally substituted heterocyclic, or optionally substituted heterocyclic C\. 
4alkyl; 

Rl2 is hydrogen, Cmo alkyl, optionally substituted aryl or optionally substituted arylalkyl; 
provided that* 

when n =1 than Y is substituted in the 2*- or 3'- position; 
when n =2 than Y is di-substituted in the 2 f - 3*- position; 
further provided that 

when X 1 is S, m=l, Ri is 4-ethyl t and n=l than Y is not 2-methoxy; 
or a pharmaceutically acceptably salt thereof. 

27. The compound according to Claim 26 wherein R| is substituted in the 3-position, 
the 4- position or di-substituted in the 3,4- position by an electron withdrawing moiety. 

28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in the T- 
position or 3*- position, or is disubstituted in the 2' or 3' position of a monocyclic ring. 

29. The compound according to Claim 26 or 27 wherein n amd m are each equal to 1 or 
more. 
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30. A pharmaceutical composition comprising a compound according to any of Claims 
26 to 29 and a pharmaceutical^ acceptable carrier or diluent. 



A process for producing a cyano phenol derivative of the formula: 



31. 

OH 




wherein R X is as defined for Formula (I) above, which method comprises 
a) reacting a compound of the formula- 

OH 




1 wherein X is halogen 



10 with copper (I) cyanide, dimethylformamide. triethylamine and a catalytic amount of 
dimethyiamino pyridine. 

32. The process according to Claim 3 1 wherein the temperature is about 60 to about 
80 C, and X is bromine. 

15 
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